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EXECUTIVE SUMMARY

This Removal Preliminary Assessment (RPA) was performed in accordance with
current US Environmental Protection Agency (US EPA) and US Navy guidance
documents. lt was prepared for a time critical removal action under the
Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA). This RPA summarizes the results of the RPA process, characterizes
the site, identifies removal action objectives, describes removal action alternatives,
contains analysis of these alternatives, and describes the recommended removal
action alternative.

Previous documents issued for actions at Dry Dock 4 at Hunters Point Annex
incorrectly referred to the drainage culverts as tunnels and the dry dock floor
gutters as troughs. To ensure consistency between the existing dry dock
construction documents and this RPA and to prevent misunderstanding in the work
force, the terms culverts and gutters will be used herein.

During normal dry dock operations the drainage culvert network of Dry Dock 4 at
Hunters Point Annex accumulated extensive quantities of sediment and debris.
The drainage culvert network consists of approximately 2,100 feet of two and four
foot diameter culverts. The sediments vary in depth along the length of the
culverts. A small portion of the culverts has no sediments present while
approximately ond third of the culverts length is completely filled. The sediments
are primarily made up of abrasive blast material (ABM), which was routinely used in
the overhaul and repair of Navy ships and submarines. Smaller amounts of other
industrial debris such as wood, rubber, metal, stones, are also in the sediment.

These deposits contain soluble heavy metals at concentrations which may pose a
threat to the environment. The sediments normally contact the water in the dry
dock during normal operations. For this reason the sediments have been isolated
by temporarily sealing the culverts. Sediments from adjoining sumps were
characterized as non hazardous waste during previous investigations. Even though
the sediments were characterized as non hazardous waste by state and federal
standards, they contain heavy metals which may pose a threat to the environment.

The purpose of this RPA is to identiff and analyze alternative actions to eliminate
the release or threat of release of contamination from the sediments to the
environment. Two alternatives were identified and considered as follows:

1. Remove only a minimal amount of sediment from the culverts and permanently
sealthe remaining sediment in place with grout.



2. Remove the sediments from the culverts and wash down all surfaces to return
the culverts to their original condition.

Based on this analysis, the Navy recommends Alternative#2. This alternative best
meets the criteria of overall protection to human health and the environment,
compliance with applicable or relevant and appropriate requirements (ARARS), long
term effectiveness, implementability, cost, and state and community acceptance.

Alternative #2 will physically remove the sediments and debris and will dispose of
them off site.
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2.0 SITE CHARACTERIZATION

2.1.1 SITE LOCATION
Hunters Point Annex is located in the sou8r eastern portion of the County and City
of San Francisco along San Francisco Bay, see Figure 1. The naval annex is
located on a rocky peninsula which exten& about one mile out into the deep
waters of San Francisco Bay. The geographic location and waterfront
characteristics of HPA are favorable for sh$yard operations. These characteristics
incfude a protected harbor afforded by San Francisco Bay, an unrestricted
approach channel with relatively deep water, 60 feet below mean fower low water
(MLLW, and a large off shore anchorage:rea.

The location of Dry Dock 4 is shown on FQure 2. This RPA is concerned only with
the drainage culverts of Dry Dock 4, per R€f 10. Dry Dock 4 is identified as
Installation,Restoration Site (lR)-57 due toSre presence of contarninated abrasive
bfast material. The drainage culvert networft consists of approximately 2100 feet of
four foot diameter culvert, see Figure 3. Tlcre are two main culverts which run the
length of the dry dock and connect to the rnin dewatering sumps at the mouth of
the dry dock. There are also cross culverts and other short culverts which connect
various sumps. Longitudinal drainage gutbrs on the dry dock floor are above the
longitudinal culverts and are connected tofre culverts every 24 teet by drains. This
arrangement of intersecting culverts and gdters allow wokers to wash sediment
and small pirticles of industrial waste to the nearest drainage point and speeds up
the cleaning of the dry dock floor.

2.1.2 TYPE OF FACILITY AND OPERATIONAL STATUS
Hunters Point was first estabtished as a cmrmercial ship repair facitity in 1869. In
1939 the Navy purchased two dry docks ard 48 acres of land at Hunters Point. In
1941 operational control of the facility wasgranted to Mare lsland Naval Shipyard
(MINS). Dry Dock 4 was constructed in 19f2 and since that time HPA has grown to
approximately 515 acres of dry land. Anolher 443 acres of submerged land is
encompassed by HPA.

The facility separated from MINS and was &signated United States Naval
Shipyard, Hunters Point. The shipyard wasused by the Navy from 1945 until
deactivation in 1974. Since that time the f*ility has been used by commercial
interests and by the Navy for industrial and ship repair activities.



Currently the facility is under the jurisdiction of Engineering Field Activity West,
Naval Facilities engineering Command (EFA West) and is being leased to
commercial interests for ship repair and deactivation activities. The latest tenant
Astoria Metals is currently using Dry Dock 4 for docking Navy and private vessels
for conversion and scrapping.
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The area around Dry Dock 4 consists of a shallow soil fill covering bedrock.
Ground water in this area is restricted to fractures within the bedrock. No
groundwater is present in the surface soils in this area.

2.1.5 SURROUNDING LAND USE AND POPULATIONS
Surrounding land use at HPA is varied, including heavy and light industrial, office
space, and open space. Most of the industrial activity is located on the east side of
the facility; the west side is mostly open space.

The City of San Francisco, with a current population of approximately 753,000, is
located adjacent to the northwest edge of HPA. San Francisco is a diverse city with
residential, commercial, retail, industrial, and business centers at various locations
within the city. The rest of the facility is sunounded by San Francisco Bay waters.

2.1.6 SENSITIVE ECOSYSTEMS
Dry Dock 4 is located on the western shore of San Francisco Bay. Aquatic
populations in these waters may be affected if contaminants were to be discfrarged
from the dry dock water during normal operations.

Since the area around Dry Dock 4 and the dock itself are completely covered with
concrete or asphalt, no sensitiVe ecosystems are located directly adjacent to the
dry dock.

2.1.7 METEOROLOGY
Hunters Point is located in the West Coast climate zone, which is characterized by
relatively cool wet winters and warm dry summers. The average annual rainfall is
less than 20 inches, with approximately 85 percent of the precipitation falling from
November to March in the form of frontal storm activity. The area is cloudy about
25o/o of the year. Coastalfog plays an important role in providing moisture for
vegetation during the dry season. During this period, the relative humidity arrerages
65 percent in the morning hours and approximately 60 percent in the afternoon
hours. Winter period relative humidity readings are approximately 80 percent
during the morning hours, dropping to near 65 percent in late afternoon.

Temperatures for the year average 56 degrees Fahrenheit (oF). The mean summer
temperature is approximately 62oF. The winter temperature extremes occasionally
fall below the freezing point. The frost-free season last about 10 months. The
mean winter temperature is approximately 50oF.

The prevailing wind direction is westerly coming through the Golden Gate. Winds
are generally light, less than 15 miles per hour, but will occasionally reach in excess
of 30 miles per hour with the proper atmospheric conditions.



2.2 HISTORY OF PREVIOUS REMOVAL ACTIONS AND
INVESTIGATIONS

2.2.1 PREVIOUS ACTIONS
During January and February of 1995 the drainage culverts were temporarily
isolated. This was accomplished by blanking the drains leading into the culverts
with steel plates and installing inflatable bladders at the end of the culverts.
Sediments in the inlet and, dewatering sumps were removed. The work instructions
for this effort, Ref. 1 1, dated January 11, 1995, describe this work as a
maintenance activity. This is the only action that has been taken to alleviate the
present situation.

2.2.2 PREVIOUS INVESTIGATIONS
Between 1986 and 1988 a plan was developed and implemented to characterize
soil and ground water at HPA. Based on the results of investigations conducted,
HPA was added to the National Priority List (NPL). The dry dock was later
identified as lnstallation Restoration Site 57 (lR-57) by EFA West.

Several sampling efforts on HPA and in San Francisco Bay adjacentto HPA frave
been conducted. The National Oceanic and Atmospheric Administration (NOAA)
prepared a summary repo;.t on contaminants in the entire San Francisco Bay in ;'
1988(reference12).AquaTerraTechno|ogyconductedanEnvironmenta|
Sampling and Analysis Plan (ESAP) in 1991 (reference 1). PRC Environmental
Management lnc. (PRC) conducted soil sampling for the areas around Dry Dock 4
in support of the human health risk assessment (HHRA) (reference 18).

2.3 SOURCE. NATURE AND EXTENT OF CONTAMINATION

2.3.1 SOURCE OF CONTAMINATION
The sediments in the drainage culverts are contaminated with abrasive blast
material (ABM) and other materials associated with dry dock operations. During
normal dry dock operations these materials along with mud and silt have been
washed into the drainage culvert network. The water flow through the culverts is
not sufficient to keep these particles in suspension and effectively wash them out of
the culverts. Over the years these particles have settled and have built up deposits
in the culverts.

2.3.2 NATURE OF CONTAMINATION
The contamination of concem at this site is heavy metals associated with paint
flakes from abrasive blasting operations. A portion of these heavy metals are
soluble and may contaminate water entering the dry dock .

1 0



During the previous culvert isolation action, sediment was removed from the de-
watering sumps and from a portion of the dnainage culvert network. Some of the
sediments had sufficiently solidified to require a jack hammer to break through the
upper crust. The material below the upper crust was able to be removed using
hand tools. Samples were taken of the material to characterize it for disposal
(reference 9). The following metals were identified during the sampling effort;
arsenic, barium, cadmium, chromium, cobalt, copper, lead, mercury, molybdenum,
nickel, vanadium, and zinc.

2.3.3 EXTENT OF CONTAMINATION
Of the approximately 2100 feet of drainage culvert, about 750 feet are completely
filled with sediment, about 750 feet are more than one half full to completely full,
and the remaining 600 feet are less than one half full. The total capacity of the
drainage culvert network is approximately 990 cubic yards. The estimated quantity
of material to be removed from the drainage culvert network is 710 cubic yards.

In some areas where the drainage culvert is completely full the sediments have
also filled the drains leading into the culverts. A portion of the gutters above the
culverts are also:partially filled with sedimenb

. ;i:.

2.4 ANALYTICAL DATA .,
The following seetions quantifu the volume qf sediment present in the drainage
culverts and provide the most recent sampling information available. Some previous
sampling activities are also discussed. This section also assesses the quality
control measures and apparent accuracy of the data.

2.4.1 VOLUME OF SEDIMENT PRESENT
The station numbers correspond to drainage culvert drains from the dry dock
gutters. The numbering starts at the caisson end of the dock and proceeds to the
head of the dock. The drains from the gutters to the drainage culverts are located
at24 foot intervals along the gutters. The south drainage culvert empties into the
de-watering sumps and therefor does not have drains at the caisson end of the
dock. The cross culvert which connects the north and south longitudinal culverts is
located at station number 3. The depths shorn are in inches from the bottom of
the culvert to the surface of the sediments.



Table I

Culvert Sediment in lnches
Station
Number

North
Culvert

South
Culvert

Station
Number

North
Culvert

South
Culvert

1 Full 22 39 24
2 29 23 45 24
3 24 24 Full 30
4 20 25 Full 30
5 20 0 26 Full 33
6 21 0 27 Full 36
7 24 0 28 Full 39
8 24 6 29 Full Full
I 30 12 30 Full Full
1 0 30 1 2 31 Full Full
1 1 30 I 32 Full Full
1 2 30 1 2 33 Full Full
1 3 27 12 34 Full Full
1 4 30 1 5 35 Full r Full
1 5 30 1 8 36 Full Full
1 6 36 1 8 37 Full Full
1 7 36 1 8 38 Full Full
1 8 42 24 39 Full Full
1 9 42 24 40 Full Full
20 42 24 41 Full Full
21 40 24 42 Full Full



2.4.2 CULVERT SAMPLI NG INFORMATION

Samples were taken and analyzed in accordance with the work instruction
(reference 21). Sixteen total samples were taken from the two longitudinal culverts
in the dry dock. Each two adjacent samples were composited to form one sample.
Four samples were thus analyzed from each culvert resulting in eight total samples
analyzed.

Special instructions given to the lab performing the tests were as follows: perform
the STLC only if TTLC is ten times greater than STLC limits and constituent did not
fail TTLC. Please use de-ionized water instead of acid for extraction of metals by
WET method. Perform TCLP only if TTLC is twenty times greater than TCLP limits.
A number of tests were performed on the samples, including analyzing for metals,
total petroleum hydrocarbons (TPH), PGBs, and a variety of other organics.
Analysis for Title 22 metals was conducted using a total digestion method.
Sampfes #2,#3, and #5 were also analyzed using a standard WET test and a D. l.
WET test.

Table 2 lists the results of the total metals analysis that was performed for each
sample (also see appendix B) and compares the results with the regulatory levels
established for Total Threshold Limit Concentration (TTLC) (reference 2). This
regulatory level is one criteria used to characterize the waste for disposal.

The WET analysis performed on samples #2, #3, and #5 using both acid and de-
ionized water provided the Soluble Threshold Limit Concentration (STLC) values
that might be expected under land fill conditions and also when in the culverts in
Dry Dock 4. These results are also shown in Table 2. The standard WET test
regulatory level is one criteria used to characterize the waste for disposal.

Table 3 lists the analysis results for the TPH, PCBs, and other organics. Only the
organics that were found are listed. For a complete listing of the results see
Appendix B.

1 3
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Table 2

Total Metal Goncentrations for Culvert Sampling

* This is for Chromium (Vl) compounds, forChromium (lll) compounds use 5 &
2,500.
ND denotes not detected

Tabh 3

Various Contaminail Concentrations
Analyte CulvertSample Regulatory Level

max conc. avg conc.
TPH 434 NA NL
PCBst" 1040* NA 50r" mg/kg TTLC

5t" mq/kq STLC
See Appendix B for a list of orqadc compounds analvzed for

$ 62-
(') From Table lll of 22 CCR 566261 .24(alQ.
ND denotes not detected
NL denotes no listed regulatory level

All concentrations ate in /kg (PPM

Analyte Culvert
Sample #1
(0444-96)

TTLC
Regdatory

L*l

WET
Test

NOT DONE

STLC
Reguldory

Levd
Max conc. std D. l .

Antimony ND 5m 1 5
Arsenic 7 .12 5m 5.0
Barium 380 10,m0 100
Beryllium ND 75 0.75
Cadmium 2.1 1{n 1.0
Chromium (Total) 222 5m* 5*
Cobalt 8.2 8,m 80
Copper 4600 2,flIo 25
Lead 644 1,m0 5.0
Mercury 2.42 n 0.2
Molybdenum 33.7 3,m 350
Nickel 135 2,(fi$ 20
Selenium . N D 100 1 .0
Silver ND 5ilt0 5
Thallium ND 7m 7.A
Vanadium 26.7 2,&A 24
Zinc 1450 5,m 254



Table 2

Total Metal Concentrations for Culvert Sampling
All concentrations are in

Analyte Culvert
Sample #2
(0445-96)

TTLC
Regulatory

Level

WET
Test

STLC
Regulatory

Level
Max conc. std D. t .

Antimonv ND 500 1 5
Arsenic 17.4 500 5.0
Barium 202 10,000 100
Beryllium ND 75 0.75
Cadmium 1 . 9 100 1 . 0
Chromium (Total) 75 500* ND ND 5*
Cobalt 17.6 8,000 80
copper 1790 2,500 ND ND 25
Lead 74.1 1,000 ND ND 5.0
Mercury ND 20 0.2
Molvbdenum 64.3 3,500 350
Nickel 38.3 2,000 2A
Selenium ND 100 1 . 0
Silver ND 500 5
Thallium ND 700 7.4
Vanadium 30.8 2,400 24
Zinc 830 5,000 250

* This is for Chromium (Vl) compounds, for Chromium (lll) compounds use 5 & 2,500
ND denotes not detected

Table 3

Various Contaminant Concentrations
Analyte Culvert Sample Regulatory Level

max conc. avg conc.
TPH 90 ND NL
PCBst ' 483* ND 50r" mg/kg TTLC

51" mo/kq STLC
See Appendix B for a list of organic compounds analvzed for

(2) From Table lll of 22 CCR 566261 .24(al(2'1.
ND denotes not detected
NL denotes no listed regulatory level

1 5
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Table 2

Total Metal Concentrations for Gulvert Sampling
All concentrations are in (PPM

Analyte Culvert
Sample #3
(1446-96)

TTLC
Regulatory

Level

WET
Test

STLC
Regulabry

Leveb
Max conc. std D.t .

Antimony ND 500 1 5
Arsenic 3 1 . 8 500 5.0
Barium 301 10,000 100
Bervllium ND 75 0.75
Cadmium 3.6 100 1 .0
Chromium (Total) 95.9 500* ND ND 5*
Cobalt 27.3 8,000 80
Copper 2390 2,500 ND ND 25
Lead 127 1,000 ND ND 5.0
Mercury ND 2g 0.2
Molybdenum 293 3,500 350
Nickel 80.4 2"000 20
Selenium ND 1m 1 . 0
Silver ND 500 5
Thallium ND 7qI 7.9
Vanadium 33.7 2,ffio 24
Zinc 748 5,qx) 250

* This is for Chromium (Vl) compounds, for Chromium (lll) compounds use 5 & 2,500
ND denotes not detected

Table 3

Various Contaminant Concentrations
Analyte Culvert Sample Regulatory Lewl

max conc. avq conc.
TPH 127 ND NL
PCBst" 1 3 1 * ND 501" mo/ko TTLC

5tzl to4,o-STLC
See Appendix B for a list of orqanic compounds analvzed for

() lncludes Aroclor 1C/$ft .
(2) From Table lll ot 22 CCR 566261 .24(al(21.
ND denotes not detected
NL denotes no listed regulatory level

1 6



Table 2
Total Metal Concentrations for Culvert Sampling

All concentrations are in /kg (PPM)
Analyte Culvert

Sample #4
(0447-96)

TTLC
Regulatory

Level

WET
Test

NOT DONE

STLC
Regulatory

Levels
Max conc. std D. l .

Antimony ND 500 1 5
Arsenic 8.60 500 5.0
Barium 451 10,000 100
Bervllium ND 75 0.75
Gadmium 6.4 100 1 . 0
Chromium ffotal) 103 500* 5*
Cobalt 30.0 8,000 80
Copper 3320 2,500 25
Lead 232 1,000 5.0
Mercury ND 20 0.2
Molybdenum 293 , 3,500 350
Nickel 98.6 2,000 20
Selenium ND 100 1 . 0
Silver ND 500 5
Thallium ND 700 7.0
Vanadium 34.7 2,400 24
Zinc 2560 5,000 250

* This is for Chromium (Vl) compounds, for Chromium (lll) compounds use 5 & 2,500
ND denotes not detected

Table 3

Various Contaminant Goncentrations
Analyte Culvert Sample Regulatory Level

max conc. avg conc.
TPH 108 ND NL
PCBs\" ND ND 504'' mg/kg TTLC

5('' mo/kq STLC
See Appendix B for a list of organic compounds analvzed for

(t) From Table lll of 22 CCR 566261 .Ta@l!).
ND denotes not detected
NL denotes no listed regulatory level

'17



Table 2

Total Metal Concentrations for Culvert Sampling
concentrations are in /kg (PPM)

Analyte Culvert
Sample #5
(0448-96)

TTLC
Regulatory

Level

WET
Test

STLC
Regulatory

Level
Max conc. std D.t .

Antimonv ND 500 1 5
Arsenic 15.7 500 5.0
Barium 193 10,000 100
Bervllium ND 75 0.75
Cadmium 2.0 100 1 .0
Chromium (Total) 63.4 500* ND ND 5*
Cobalt 21.6 8,000 80
Copper 1330 2,500 ND ND 25
Lead 100 1,000 5.9 ND 5.0
Mercury 0.287 2A 0.2
Molvbdenum 87.3 3,500 350
Nickel 30.8 2,000 20
Selenium ND 100 1 . 0
Silver

. N D
500 5

Thallium ND 700 7.0
Vanadium 37.5 2,400 24
Zinc 889 5,000 254

* This is for Chromium (Vl) compounds, for Chromium (lll) compounds use 5 & 2,500
ND denotes not detected

Table 3

Various Contaminant Concentrations
Analyte Culvert Sample Regulatory Level

max conc. avo conc.
TPH 127 ND NL
PCBst" ND ND 50r'' mg/kg TTLC

5*'' mq/ko STLC
See Appendix B for a list of orqanic compounds analvzed for

(r) .(2) From Table lll of 22 CCR 566261 .24(al(2).
ND denotes not detected
NL denotes no listed regulatory level

Ail
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Table 2

* This is for Chromium (Vl) compounds, for Chromium (lll) compounds use 5 &
2,500.
ND denotes not detected

Table 3

Various Contam inant Goncentrations
Analyte Culvert Sample Regulatory Level

max conc. avq conc.
TPH 74 ND NL
PCBst" ND ND 501'' mg/kg TTLC

5(2) mq/kq STLC
See Appendix B for a list of orqanic compounds analyzed for

(11 lncludes Aroclor 1
(2) From Table lll of 22 CCR 566261 .24(al(2).
ND denotes not detected
NL denotes no listed regulatory level

Total Metal Concentrations for Culvert Sampling
All concentrations are in PM

Analyte Culvert
Sample # 6
(0449-96)

TTLC
Regulatory

Level

WET
Test

NOT DONE

STLC
Regulatory

Level
Max conc. std D.t .

Antimony ND 500 15
Arsenic 55.6 500 5.0
Barium 729 10,000 100
Beryllium ND 75 0.75
Cadmium 5.0 100 1.0
Chromium (Total) 103 500* 5*
Cobalt 33.3 8,000 80
Copper 2550 2.500 25
Lead 268 1.000 5.0
Mercury ND 20 4.2
Molybdenum 721 3,500 ,350
Nickel 34.0 2,000 20
Selenium ND 100 1 .0
Silver ND 500 5
Thallium ND 700 7.0
Vanadium 26.0 2,400 24
Zinc 1 8 1 0 5,000 250
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Table 2

* This is for Chromium (Vl) compounds, forChromium (lll) compounds use 5 &
2,500.
ND denotes not detected

Table 3

Various Contaminant Concentrations
Analyte CulvertSample Regulatory Level

max conc. avg conc.
TPH 398 ND NL
PCBs(" 561* ND 50r'' mg/kg TTLC

5r" mq/ko STLC
See Appendix B for a list of orqanid compounds analvzed for

ot 1n"1u6"" gr*16, 1Y6 -
(2) From Table lll of 22 CCR 566261 .24(a)(4.
ND denotes not detected
NL denotes no listed regulatory level

20

Total Metal Concentrations for Gulvert Sampling
All concentrations are in mq/ko (PPM

Analyte Culvert
Sample #7
(0450-96)

TTLC
Regulatory

Level

WET
Test

NOT DONE

STLC
Regulatory

Level
Max conc. std D.t .

Antimonv ND 500 15
Arsenic 21.8 500 5.0
Barium 189 1t!,000 100
Beryllium ND 75 0.75
Cadmium ND 100 1.0
Chromium (Total) 389 500* 5*
Cobalt 13 .5 4000 80
Copper 4180 2,500 25
Lead 330 1,000 5.0
Mercury 2.77 20 0-2
Molybdenum 171 3,500 350
Nickel 436 4000 ; 2 0
Selenium ND 100 { 1-0
Silver ND 500 5
Thallium ND 700 7.4
Vanadium 10 .9 2,400 24
Zinc 914 5.000 250



Table 2

* This is for Chromium (Vl) compounds, for Chromium (lll) compounds use 5 &
2,500.
ND denotes not detected

Table 3

Various Contaminant Goncentrations
Analyte Culvert Sample Regulatory Level

max conc. avg conc.
TPH 76 ND NL
PGBst" 192 ND 50('' mg/kg TTLC

5(2)mo/ko STLC
See Appendix B for a list of orqanic compounds analvzed for

(2) From Table lll ot 22 CCR 566261 .24(al(21.
ND denotes not detected
NL denotes no listed regulatory level

Total Metal Concentratione for Culvert Sampling
All concentrations arc in PPM

Analyte Culvert
Sample #8
(0451-96)

TTLC
Regulatory

Lsel

WET
Test

NOT DONE

STLC
Regulatory

Level
Max conc. std D. l .

Antimony ND trIo 1 5
Arsenic 29.6 tr10 5.0
Barium 308 10,000 100
Beryllium ND 75 0.75
Cadmium 3.3 100 1 . 0
Chromium (Total) 93.0 500* 5*
Cobalt 42.9 8,000 80
Copper 10100 2,500 25
Lead 89.8 1,000 5.0
Mercury 0.260 20 0.2
Molybdenum 155 3,500 350
Nickel 6870 2,000 20
Selenium ND 100 1 . 0
Silver ND s00 5
Thallium ND 700 7.0
Vanadium 34.6 2,400 24
Zinc 1520 5,000 250
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2.4.3 PREVIOUS SAMPLING EFFORTS
Table 4 compares previous sampling efforts associated with work conducted at Dry
Dock 4 at HPA. Data from the ESAP (reference 1) for Station S-17 at the dry dock
entrance is shown. Sample 1 was taken from the mud surface and sample 2 was
taken 2Yzfeet below the mud surface. Data from the summary report on
contamination in the San Francisco Bay prepared by NOAA (reference 12) is also
shown in Table 4. A comparison of the conditions at HPA to the rest of the bay in
general is provided. Lastly data from the PRC HHRA (reference 18) sampling is
also shown in Table 4. This soil sampling was conducted in areas north and south
of Dry Dock 4.

These data are provided for background information only and are not intended to
be used for any removal actions discussed in this RPA.

Copper concentrations found in the sump sediments during culvert isolation were
about 9 times higher than the surrounding bay sediments and are about 4 times
higher than the surrounding soil samples. Zinc concentrations in the sump
sediments were about 3 times higher than the surrounding bay sediments and the
sttrrounding soil samples. This indicates that the coppdr and zinc concentrations
al'e most likely a result of the industrial activities which have taken place in the dry
dock and were probably leaching from the sediments in the culverts since similar
trends are noted in the culvert samples.

2.4.4 DATA QUALITY
The sampling results appear to be reasonable considering the activities which have
taken place in Dry Dock 4. The metals with elevated levels were common additives
in materials which were used for ship repair. Allthe samples from the de-watering
culverts produced very similar results. Method blanks were also analyzed for each
test that was accomplished. The complete sampling results are included in this RPA
as Appendix B
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Table 4

Gomparison of Culvert lsolation Sampling and

Other Sampling Efforts in the Dry Dock 4 Area
All concentrations are in

Analyte Culvertsolation ESAP Startion S-17 NOAA Summary HHRA
1249-9s 1250-95 Sample 1' Sample 2 HPA Area S.F. Bav

Antimony ND ND ND ND NA NA 3.36
Arsenic 2.7 7.5 5.6 4.2 NA NA 3.74
Barium 20.1 43.0 NA NA NA NA 173
Beryllium ND ND NA NA NA NA 0 . 1 9
Cadmium ND 3.2 ND ND 0.96 1.06 0.36
Chromium ffotal) 5.6 27.1 79.6 83.4 NA 89 93.6
Cobalt ND 5.4 NA NA NA NA 26.4

Lead 28.1 22.8 22.8 27.8 45 56 22.6
Mercury 0 .19 0.77 0.36 0;26 0.53 0.45 0 . 1 5
Molybdenum ND NA NA NA NA !l!:1r:l!l:ii:i:i:i:i

Nickel 9.7 73.1 83.7 82.5 NA NA 76.8
Selenium ND ND ND ND NA NA NA
Silver ND ND ND ND 1 .58 1 . 1 3 NA
Thallium ND ND ND ND NA NA NA
Vanadium 1.6 10.0 NA NA NA NA 81.6
Zinc .i:iill iiiiiiiliiitrl :il!:ili NA NA
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2.5 STREAMLINED RISK EVALUATION
This risk evaluation will focus on the effects of ontamination to the nearby
sensitive ecosystem receptors and to the food dlain. This risk evaluation assumes
that the only water to contact the sediments is San Francisco Bay waters.

2.5.1 PREVIOUS RISK ASSESSMENTS AND EVALUATIONS
A human health risk assessment was conducted for Dry Dock 4 workers by PRC
(reference 18). The report evaluated the impact of contaminants identified in the
Site Inspection to the health of industrialworkers. The HHRA concluded that no
potential adverse health affects to industrial workers caused by releases fiom the
soil within and adjacent to Dry Dock 4 is expecfied in the absence of any actions to
control or mitigate these releases at this time. The assessment is based on the
assumption that a majority of the site is covered by asphalt and concrete and
potential receptors are restricted from using groundwater, removing soils or
pavement, fishing, and swimming. Human riskwill not be further evaluatd in this
RPA.

2.5.2 EXPOSURE PATHWAYS
Aquatic receptors may be subjected to dermal contact and ingestion of metals
leaching into waters entering the dry dock durirg docking evolutions or during
periods of time when the caisson is not in place. Contaminated water ftom the
dock subsequently would be released to San Francisco Bay during pump down of
the dock. Fish wtiich are exposed to the contaminated waters may bioaeumilate
the metals and in turn expose piscivorous birds and to a lesser extent humans who
might consume fish taken from this area.
No nuclear work was done in the dry dock so it is not expected that any of the
existing sediments will have any radioactive wmte mixed with them. A small
radioactive source previously found in the dry dock came from a radium dialfrom
an old naval vessel and appears to be an isol#d case. Allthe sediments taken
from the sump area during culvert isolation and more recently during culvert
sampling were checked for radioactivity and none was found

2.5.4 RISK EVALUATION
Table 2 lists the results of the total metals analysis that was recently performed and
compares the results to the TTLC and the STLC values of Title 22. The sediments
in the culverts may be in direct contact with the water of San Francisco Bay during
docking evolutions. This comparison indicates that copper, lead, and nickel
concentrations in the culvert sediments exceed fie Title 22 regulatory values and
may be detrimentalto the marine environment.

Removal or permanent sealing of the culvert sediments will prevent the potential
exposure of marine animals and the food chain- This removal action will protect the
sensitive ecosystems of the San Francisco Bay from the culvert sediments.
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3.0 IDENTIFICATION
SCOPE, GOALS AND

OF REMOVAL ACTION
OBJECTIVES

3.1 STATUTORY FRAMEWORK
This removal action is taken pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCIA) and the NCP.
Authority is delegated by the Office of the President of the United States by
Executive Order 12080 and 12580. These orders provide the US Department of
the Navy (DON) with the authorization to conduct and finance removal actions.
This removal action is time-critical since it was determined that a six month
planning period does not exist from the time a removal action was determined to be
necessary before the initiation of removal actions is required. The requirement for
this RPA and a mandated public comment period provide opportunity for public
input to the cleanup process.

The DON is the lead agency for the US Govemment for this removal action. As
such, the DON has final approval authority over the recommended alternative and
all public participation activities. This RPA complies with the requirements of
CERCI-A, SARA, and NCP.at 40 CFR 5300. Conditions at HPA Dry Dock 4 meet
the following National Oil and Hazardous Substances Pollution Contingency Plan
(NCP) requirements for a removal action (40 CFR 5300.415 (b) (2)):

. (i) - Actual or potential exposure to nearby human populations, animals, or the
food chain from hazardous substances or pollutants or contaminants.

. (ii) - Actual or potential contamination of drinking water supplies or sensitive
ecosystems.

3.2 DETERMINATION OF REMOVAL SCOPE
This scope of this RPA is to address the final removal action for the sediments in
the drainage culvert network of Dry Dock 4. In addition this removal action shall, to
the extent practicable, contribute to the efficient performance of any long-term
remedial action for this site.

The goal of this removal action is to prevent the potential exposure of marine
animals and the food chain from contaminants in the drainage culverts.

Specifi c objectives are:
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o To initiate removal of contaminated ABM from the drainage culvert system of
Dry Dock 4 at HPA.

o This removal action will take steps to predude affecting the water quality of San
Francisco Bay during accomplishment.

. To dispose of waste ABM from the drain4e culverts by land filling.

3.3 DETERMINATION OF REMOVAL SCHEDULE
The removal action actual site work may take up to six months. This is the actual
excavation and site restoration time required if the absolute worst case is assumed.
This estimate assumes that 50 cubic yards of material can be removed per day.
The removal action will have to be coordinated with the ship work to be
accomplished in the dock. The removal actbn and site restoration activities are
expected to be completed within approximately six months after the award of the
removal contract.

3.4 APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS
The evaluation of ARARs for this RPA may be found in Appendix A. The following
sections provide an overview of the ARAR prccess and a summary of those ARARs
that potentially affect the development of removal action alternatives.

3.4.1 ARAR OVERVIEW;
Section 121(d) of CERCTA states that iemedial actions for CERCIA sites must
attain (or the decision document must justify the waiver of) any Federal or more
stringent State environmental standards, requirements, criteria, or limitations that
are determined to be legally applicable or rebvant and appropriate (ARAR). The
US Environmental Protection Agency (EPA) has promulgated a requirement in the
NCP mandating that CERCLA removal actions "...shall, to the extent practicable
considering the exigencies of the situation, attain applicable or relevant and
appropriate requirements under federal environmental or state environmental or
facility siting laws" NCP (40 CFR 5300.4150).

Applicable requirements are substantive environmental protection requirements,
criteria, or limitations promulgated under Federal or State law that specifically
address the situation at a CERCLA site. lf the jurisdictional prerequisites of the
standard show a direct corespondence when objectively compared with the
conditions at the site, the requirement is appficable. lf the requirement is not legally
applicable, it is then evaluated to determine whether it is relevant and appropriate.

Relevant and appropriate requirements are substantive environmental protection
requirements, criteria, or limitations promulgated under Federal or State law that,
although not applicable, address problems s situations sufficiently similar to the
circumstances of the proposed response adion and are well suited to the
conditions of the site. In evaluating relevance and appropriateness the requirement
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shall be examined, where pertinent, to determine whether it addresses problems or
situations sufficiently similar to the circumstances, and whether it is well suited to
the site, and therefore is both relevant and appropriate. The following comparisons
shall be made, where pertinent, to determine relevance and appropriateness:

o The purpose of the requirement and the purpose of the CERCIS action.

. The medium regulated or affected by the requirement and the medium
contaminated or affected at the CERCLA site. :

. The substances regulated by the requirement and the substances found at the
CERCLA site.

. The actions or activities regulated by the requirement and the remedial action
contemplated at the CERCLA site.

. Any variances, waivers, or exemptions of the requirement and their availability
for the circumstances at the CERCLA site.

The type of place regulated and the type of place affected by the release or
CERCLA action.

The type and size of stiucture or facilig regulated and the type and size,of
structure or facility affected by the release or contemplated by the CERCTA
action.

o Any consideration of use or potential use of affected resources in the
requirement and the use or potential use of the affected resource at the
CERCI-A site.

Only those state standards that are promulgated, are identified by the state in a
timely manner, and are more stringent than federal requirements may be ARARs.

The Department of the Navy (DON), as the lead federalagency, has responsibility
forthe identification of FederalARARs at HPA. The Navy/Marine Corps lR manual
(reference 1 4), Sectio n 5.4.2.1 states'Remedial actions cond ucted entirely on-site
need only comply with the substantive aspects of ARARs and not the administrative
aspects, such as permitting (specifically exempted under CERCI-A, Section 121(e))
or administrative reviews. Remedial actions which are not conducted entirely on-
site must comply with substantive and administrative aspects, including permitting.
Since entire Navy/Marine Corps installations are listed as sites on the National
Priorities List (NPL), remedial actions which are conducted within an installation's
property lines should be considered 'on-site', and thus need only comply with
substantive requirements of AMRs. Administrative procedures are not considered
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ARARs but should be considered when planning and implementing remedial
actions."

Where ARARs do not exist, the NCP states that agency advisories, criteria, or
guidance are to be considered (TBC). Provisions in the TBC category are not
ARARs because they are generally neither promulgated nor enforceable and are
not required as cleanup standards.

The ARARs thatare listed in this document are potentialARARs. The final
determination of which ARARs will be used shall be listed in the Action
Memorandum for this removal action..

3.4.2 ARARS SUMMARY
Even though Alternative #1 seals the culverts with the sediment in place, it will be
necessary to remove minor amounts of sediment to install form wo* or to provide
clean surfaces on which the grout may adhere. The installation of reinforcing bar
into the existing concrete will require the removal of small quantities of existing
concrete. All of the requirements which address generating waste will apply to both
alternatives.

Requirements of'AMRs and TBCs are generally placed into three categories:
chemical-specific; action-specific, and location-specific requirements. GhemicaL
specific and location-specific AMRs affecting the development of removal action
alternatives are discussed in the following sections. Both altematives produce
some amount of sediment and water that will require disposal. For this reason both
alternatives have some common action specific ARARs. The common ARARs will
be discussed in this section. Action specific AF{ARs that are unique to one
alternative will be discussed in the effectiveness portion of the altemative analysis.

3.4.2.1 CHEMICAL SPECIFIC ARARS

Chemical specific AMRs are generally health or risk based numerical values or
methodologies applied to site specific conditions to establish numericalvalues.
Chemical specific ARARs set limits on concentrations of specific hazardous
substances, pollutants, and contaminants in the environment where removal
actions are conducted. These AMRs are applied to the chemicals of concern in
the designated media.
The are no chemical specific AMRs for this action because the sediment will be
removed in its entirety or will be in sealed in place.
The requirement to perform a hazardous waste determination is an action -specific
ARAR.
Some action specific ARARs include numerical values or methodologies to
establish numerical values such that they fit into both categories. Action specific
ARARs with numericalvalues will be discussed in this section.
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The existing NPDES permit for operating the dry dock (reference 7) specifies
soluble metal concentrations that may be discharged into the bay. The final rinse
water from Alternative #2 shall attempt to obtain this criteria.

All solid and liquid wastes generated during this removal action will be collected
and disposed of off site. No discharges to surface waters or ground waters are
planned or anticipated. The City and County of San Francisco Discharge
Requirements for Waste Water will be a requirement for any discharge of process
water to the city sewer system.

3.4.2.2 LOCATION SPECIFIC ARARS

Location specific AMRs are requirements that are invoked solely due to the
location of the site and would not otherwise be invoked.

Dry Dock 4 has been determined to be eligible for inclusion on the National
Register of Historic Places (NRHP) and allruork must be coordinated through the
HBR to allow comments. Appendix A lists the appropriate sectlons of the National
Historic Preservation Act and the Historic Sites, Buildings, andAntiquities Act that
are applicable.

3.4.2.3 ACTION SPECIFIC ARARS ]
Action specific AMRs are technology or adivrty based requirements or limitations
on actions involving the management of hazardous waste. Since it is expected the
material excavated will be characterlzed as non hazardous waste these AMRs
may not apply. Action specific ARARs whicfi are'common to both alternatives
include requirements related to treatment, and disposal of potentially hazardous
waste including soil and water generated incidentalto the removal actions. The
following is a brief list of the ARARs that will be invoked if the sediment is
characterized as a hazardous waste.

=+ TreatmenUPlacement Of Waste In Land Disposal Units -22CCR 566268.40
and $66268.42

+ Waste Piles - 22 CCR 566264.111, 566264.251, and 566264.258
= On-site Waste Generation - 22 CCR 566262.10 and $66262.11
+ Hazard Waste Accumulation - 22 CCR 566262.34

4.0 IDENTIFICATION AND ANALYSIS OF REMOVAL
ACTION ALTERNATIVES

The following sections provide identification and analysis of the removal action
alternatives. Explanations are provided as to why the alternatives were chosen for
consideration.



4.1 IDENTIFICATION OF REMOVAL ACTION ALTERNATIVES
Based on the objective presented in section 3.5, two alternatives have been
developed for the removal action at HPA Dry Dock 4. These alternatives are
described and analyzed in the following sedbn. These alternatives are considered
to cover the range of the most qualified technologies applicable to achieving the
goal and objectives of the removal action fathe given contaminants and conditions
existing at the site.

CERCT.A preference for treatment over con€ntional containment or land disposal
is not practicable in this case because:
o ln-situ treatmenUchemical fixation of any kind would be difficult due to the lack

of accessibility of a large portion of the material.
r On site ex-situ treatment would probablg only be advantages if the material is

characterized as a hazardous waste. Ewn then the cost of mobilization for the
treatment of a relatively smallquantig drnaterialmay overcome the disposal
costs. After treatment the material wou$ still need to be transported and
disposed of.

For the reasons mentioned above only thefrllowing two alternatives were analyzed
for this removal action:

Alternative 1 - Remove minimal amounts dsediment and permanently sealthe
culverts. The sediments in the culverts wor# be encapsulated in concrete.
Dispose of the removed sediment in an apppriate landfill.

Alternative 2 - Remove the sediments fronrthe culverts and retum the culverts
back to their original condition. Dispose oftfie removed sediment in an appropriate
landfill.

4.2 ANALYSIS OF REMOVAL ACTION ALTERNATIVES
The alternatives are evaluated based on efrctiveness, implementability, and cost.
To evaluate effectiveness, consideration ws given to the overall protection of
public health and the environment, compliarce with ARARs, and both its long and
short term effectiveness. Evaluation of the inplementability of each altemative
includes technical feasibility, commercial anilability, administrative feasibility, and
state and public acceptance.

The cost evaluation is based upon estimates for design, equipment rental, labor,
analytical cost, transportation, mobilization, and disposal fees (tippage). The
engineering portions of the job were estim*d by MINS using a cunent labor rate
of $55.00 per hour. The production portions of the job were estimated by Navy
Public Works Center Oakland (PWC). Thealternatives duration's are believed to
be short enough that a present worth analyrb was not performed.



4.2.1 ALTERNATIVE #1 SEALING THE DRAINAGE CULVERTS

4.2.1.1 DESCRTPTTON

This alternative will seal the sediments in the culverts to prevent potentialexposure
to San Francisco Bay. The gutters and drains to the culverts will also be sealed
with concrete. The following is a description of the work required:

=+ Minimal amounts of sediment wifl be removed from the culverts near the sumps.
This will provide the necessary length sf clean culvert for sealing. The culvert
surface shall be cleaned in order to achbve good adherence of the new
concrete.

Reinforcing bars shall be installed neartfie sump end of the culverts. Holes
shall be drilled into the existing walls of the culverts and the reinforcing bars
shall be grouted in place. This will prov*le the necessary strength to hold the
sealing concrete in place.

Forms shall be constructed at the sump end of the culverts. The form work will
be installed in a manner so that the finished surface of the sealing concrete will
be flush with the existing wall of the sump.

+ Concrete shall be pumped into the cuherts through the gutter drains. This
operation will move from drain to drain untitthe culvert is completety full. All
void space in the culvert network shall be filled with concrete. The drains
leading into the culverts shall also be filled.

+ All sediments shall be removed from the drainage gutters and the gutters shall
be water blasted to clean their surfaces. Reinforcing bars shall be installed in
the gutters by drilling into the sides and grouting it in place.

+ Finally the drainage gutters will be filled with concrete to a level even with the
dry dock floor.

+ Approximately 300 cubic yards of concrete will be required to fill the culverts and
drainage gutters

4.2,1.2 EFFECTIVENESS

Sealing the sediments in the drainage culvert network with a concrete cap should
be an effective method of preventing this rnaterial from reaching the bay waters. As
long as the concrete seal is in place and has not deteriorated it should protect the
public health and the environment from the contaminated sediments. lf for any
reason the seal should be compromised the sediments will be exposed to the
environment. The short term effectiveness of this alternative is considered to be
good. The long term effectiveness should be considered marginal because of the
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inability to predict the longevity of the cold bond seal between the new and old
concrete. Dry dock deterioration may also cause a release of the contained
contaminants over a period of time.

Whether or not this alternative can comply with all of the ARARs is questionable.
This alternative will change the appeannce and operation of the dry dock forever.
A determination will be required whether these modifications can or should be
made with respect to the National Historic Preservation Act.

The dewatering time of the dry dock will not be significantly impacted, however
additional dry dock clean up time is expected. Wash down of the dry dock witl
require more time since all sediment will need to be moved to the caisson end of
the dock before it can enter the sumps. This increase in time is not expected to be
very significant.

There will also be no surface drainage to control rain water and otherwater on the
dock floor. This lack of drainage may lead to health and safety problems related
with standing or stagnant water in the dock.

This alternative may be adding to future requirements for the operation of the dry
dock.

This alternative does reduce the mobility of the contamination but does not reduce
the toxicity or the volume of the contamination.

The short term effectiveness of this altemative is rated good because of its ease of
implementation and the reduction of mobilfu of contaminants. The long term
effectiveness is marginal because of unknown factors related to the assured
reduction of mobility of the contaminants.

4.2.1.3 IMPLEMENTABILITY

Administrative feasibility, and state and public acceptance are the largest problems
facing this alternative. This alternative may require a considerable length of time
for review and resolution of regulatory agency concerns. This altemative has not
previously been recommended by the Navy nor considered for acceptiance by the
California RWQCB, the State Historic Preservation Officer, or the Advisory Council
on Historic Preservation. Dry Dock 4 has been determined to be eligible for
inclusion on the National Register of Histori,c Places.

This alternative uses cunently available construction methods and equipment. No
special technologies or unproved equipment will be required and theefore this
option is technically feasible. The only diffierlty that may arise is ensuring that the
culverts are completely filled. This problem will need to be worked out on site by
varying the concrete mix and the pressures used for placement. All of the
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equipment for this alternative is commercially available with short notice. The
implementation of this alternative should take just three to four weeks to complete
following the engineering phase of the work.

4.2.1.4 COST

The costs for this altemative are shown in Table 6 with a cost break down. The
engineering portions of the job were estimated by MINS using a curent labor rate
of $55.00 per hour. These estimates assume that all documentation witl be
prepared in accordance with US EPA guidance documents. The production
portions of the job were estimated by PWC. Reference 16 provides a detail break
down of the production estimate and is attached as appendix B.

The future cost impacts of additional wash down time and inspection of the sealing
concrete is estimated to be approximately equal to the future cost of culvert
maintenance inspection and cleaning for Alternative 2. For this reason separate
line items for these costs is not shown. lt is questionable whether the Navy or the
lease holder would be responsible for these costs. The future costs of lost
productivity due to standing water is not estimated since it is dependent on weather
pattems and ship schedules. lt is only mentioned as a possible disadvantage of
this altemative.

A separate operation and maintenance (O&M) program is not required for this
alternative. Current structural integrity inspections for the dry dock will veriff the
structural integrity.of the sealed culverts. A monitoring program to verify the integrity
of the culvert seal should ,however, be initiated

The total estimated cost for this altemative is $328,125.
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Network
Description Cost Break Down Total Cost
Administrative Documents $65,340

Preliminary Work $880
Design (Culvert mods & equip
arrangement)

$15,400

Procurement Support $3,520
Action Memo/ Work Plan with SAP and
HSP

$33,880

Notice of No Adverse Effect $1,320
Public Notice $1,320
Completion Report $7,700
Transfer of I nformation $220
Monthly Status $ 1 , 1 0 0

Production Support $13,640
Field Oversight $4J25
Meetings and Site Visits $9,515

Production $249,205
Labor $170,141
Material and Equipment $79,064

Total $328,185

Table 6

Cost for Removing Necessary Sediments and Sealing the Drainage Culvert

4.2.2 ALTERNATIVE #2 REMOVAL OF THE SEDIMENTS FROM
THE DRAINAGE CULVERTS

4.2.2.1 DESCRTPTTON

This alternative will remove all of the sediments in the drainage culverts to prevent
potential exposure to San Francisco Bay. Once removed the sediments will be
transported off site and disposed. TCLP and STLC concentrations of the ABM in
the culverts will allow land filldeposition. The Roosevelt Regional Landfill in the
state of Washington has been contacted and will take the sediments for about
$45.00 per ton. The following is a description of the work required:

Sediments shall be removed from the drainage gutters using methods described for
the culverts below.



Due to limited access for personnelto enter the drainage culverts, no confined
space entry will be attempted for this removal

The method chosen for cleaning the culverts by Public Works Cente(PWC),
Oakland is use of high pressure water jets to loosen and move the ABM and
vacuum trucks to remove the materialfrom the culverts and personnel access to
the culverts will not be required.
The removed materialwill be out of the culverts and stockpiled untildisposal. All of
the sediments wiil be sampled for characterization, transported off site, and
disposed.

The final cleaning of culverts and drainage gutters will be accomplished using a
power washer with clear water. Allwaste water from the cleaning process will be
contained and collected. The water collected will be reused when practicable. No
process water shall be discharged to surface or ground waters. Rinse water will be
sampled to veriff the cleanliness of the culverts.

After the culvert cleaning is complete the three de-watering sumps will also be
cleaned.

4.2.2.2 EFFECTIVENESS

Removing the sediments and cleaning the drainage culvert network wili ensure that
the existing sediments will never reach the bay waters. This alternativewill provide
protection of the public health and tte environment. This altemative coupled with
proper industrial practices and future maintenance of the culvert network, will
provide excellent short term and long term effectiveness.

The time estimated to complete the actualABM removal and disposal is six months
or less.
The industrial processes that lead to the cunent situation, namely abrasive blasting,
have since been modified. More restrictions exist on these practices to control the
waste which is generated. The culvert network should be cleaned periodically in
the future to prevent the buildup of sediments in the culverts.

This alternative does comply with allAMRs and has minimal effect on the
appearance of the dry dock. The State Historic Preservation Officer has already
concurred to the determination that the installation of manholes will have no
adverse effect on Dry Dock 4 (reference 4).

This alternative is not a treatment altemative therefore the toxicity, mobility, or
volume of the spent ABM has not been changed by removal and land,fitling. This
action does however eliminate the toxicity, mobility, and volume of the
contaminated material at this site.
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4.2.2.3 IMPLEMENTABILIW

The Navy has proposed to fund the removal of the sediments from the culverts as
being the solution for the current problem. The California RWQCB has agreed with
the Navy proposal to remove the sediments in the sumps and culverts (reference
6). As stated above, the State Historic Preservation Officer has already concurred
to the determination that this alternative will have no adverse effect on Dry Dock 4
(reference 4). For these reasons this altemative is considered administratively
feasible;' Some State acceptance of this at'temative has already been expressed.

Community acceptance of this alternative is expected to be good because of the
elimination of the threat of contamination to the Bay waters.

This alternative uses currently available construction methods and equipment. No
special technologies or unproved equipment will be required and therefore this
option is technically feasible. All of the equlpment for this alternative are
commercially available with short notice.

4.2.2.4 COST

The costs for this alternative are shown in Table 7. The engineering portions of the
job wereiestimated by MINS using a current labor rate of $55.0€ per hour and is
estimate'd to be $60,1 15. These estimates assume that all documentation will be
prepared in accordance with US EPA guidance documents. The production
portions of the job'were estimated by PWC to be $589,105. Appendix B provides a
detailed break down of the production estimate. No present worth projection has
been included for this alternative because completion is expected in less than 12
months.

The future O&M cost impacts of this altemative include periodic inspection and
cleaning of the culverts. This is estimated b be approximately equal to the future
cost of additionalwash down time and inspection of the sealing concrete
associated with Alternative 1. lt is questionable whether the Navy or the lease
holder would be responsible for these costs but they are considered to be routine
maintenance items for dry dock operations.

For this reason separate line items for these costs are not shown.
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Table 7

Gost for Removinq All Sediments From the Drainaqe Culvert Network
Description Cost Break Down Total Cost
Administrative Documents $50,600

Preliminary Work $880
Design $6,600
Procurement Support $2,640
Action Memo/ Work Plan with SAP and
HSP

$29,480

Notice of No Adverse Effect $660
Public Notice $1,320
Completion Report $7,700
Transfer of I nformation $220
Monthlv Status $ 1 , 1 0 0

Production Support $9,515
Field Oversight $2,750
Meetings and Site Visits $6,765

Production $589,105
Labor $99480
Material and Equipment $489625

Total $649,220



5.0 COMPARATIVE ANALYSIS OF REMOVAL
ACTION ALTERNATIVES
This section presents a comparative analysis of the two alternatives proposed.
Alternative #1 involves removal of minor amounts of sediments and permanently
seafing the drainage culverts. Alternatwe#2 involves removing all of the sediments
from the drainage culverts. A fair, good, or excellent rating is used to assess each
alternative with respect to different evaluation criteria. The evaluation criteria are
derived from the criteria that were menlbned during the presentation of the
alternatives. These ratings are presenbd in a table format for ease of comparison.

Table 8

Ana
Evaluation

Griteria
Significant DiFerences Evaluation Rating

Alternative
#1 Gulvert
Sealing

Alternative
#2
Sediment
Removal

Protection of the
Community

Altematlve #2 will possibly exp-ose
the community during removal.
This should be limited due to
restricted access at the site
.Alternative #1, because the
sediments remain in place, could
be a future threat..

Fair Good

Protection of
Workers

Both alternatives can be
accomplished using commercially
available equipment and require no
confined space entry..

Good Good

Protection of
Environment

Alternative #2 has no chance of
future exposure of San Francisco
Bay because these sediments will
be relocated to an environment
which they do not threaten.
Afternative #1, because the
sediments remain in place, could
be a future threat..

Fair Excellent

Compliance with
ARARS

Alternative #1 may not be able to
comply with ARARs with respect to
the National Historic Pres. Act

Fair Excellent

Meets removal Both Alternatives rneet the level of Fair Excellent
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Evaluation
Criteria

Significant Differunces Evaluation RatinE
Alternative
#1 Culvert
Sealing

Alternative
#2
Sediment
Removal

objectives containment expected ad both
maintain control untila lmg term
solution can be implemeffed.
Alternative #1 however &es have a
residual effects concern lecause of
remain ing contamination

Technical
feasibility

Both alternatives use pnren, and
relatively low tech mearsthat can
be adapted to the site csrditions.

Excellent Excellent

Short Term
Effectiveness

Both Alternatives can beeasily and
safely implemented

Excellent Excellent

Long Term
Effectiveness

Altemative #1 may detelbrate with
time.

Fair Excellent

Timeliness Both alternatives can be
impfemented in less than l year
and both contribute to rernedial
performance

Good Good

Commercial
Availability

Both options use readilyavailable
equipment, personnel, d services
.(a) Both require off-sitedisposal
(b) PRSC not required br either

Excellent Excellent

Administrative
feasibility

The entire action will be
accomplished within the houndaries
of HPA for both alternatires so
easement req'ts, adjoin!ry property
impacts and inst. controb will not
pose a problem
(a) Alt 1 may require pemrits to fill
culverts
(b) Alt 2 may require permits to
transport sediments to lad fill.
Exemption from statutory limits not
anticipated for either alternative.

Excellent Excellent

Cost Gosts for both Altematirres are
reasonable and within the means of
the Navy.
PRSC Not required
Present worth costs Ndrequired

Excellent Good



6.0 RECOMMENDED REMOVAL ACTION
ALTERNATIVE

This RPA was performed in accordance with the cunent EPA and uS Navy
guidance documents for a time-critical removal action under CERCLA. The
purpose of this RPA was to identiff and analyze alternative removal actions to
address the potentially contaminated sediments at HPA Dry Dock 4. Two
alternatives were identified and evaluated. The alternatives considered were as
follows:

+ Alternative 1 - Remove minimal amounts of sediment and permanently seal the
culverts. The sediments in the culverts would be encapsulated in concrete.
Dispose of the removed sediment in an appropriate landfill.

= Alternative 2 - Remove the sediments from the culverts and return the culverts
back to their original condition. Dispose of the removed sediment in an
appropriate landfill.

Based on comparative analysis of the removal action alternatives completed in
Section 5.0, the recommended removal action is Alternative #2. This alternative
also adds manholes to the culvert netwo* which will make future inspection or
cleaning easier. All of the material removed will be transported via trucks off site for
disposal.

Major considerations in this recommendation have been the effectiveness of the
alternative and the fact that this course of action was already pubticized and
accepted. Alternative #1 may run into some problems with implementation. lt
would require State and public acceptance and a favorable finding from the
historical agencies involved. Alternative #2 has very excellent short and long term
effectiveness.
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Table A - {
Potential State ARARs

Location Requirement Prerequisites Gitation ARAR
Determination

Comments

None

A - 2



Tabfe A - 2
Potential Federal Action-S ARARs

Alternatives: 1. Seal culverts; 2. Sediment removal and off-site disposal.

Action Requirement Prerequisites Citation ARAR
Determination

Comments

A RA TBC
On-site waste
generation

Person who generates waste
shall determine if that waste is a
hazardous waste.

Generator of
hazardous wasle in
California

22CCR 66262.10.
66262.11

't,2, Applicable for any operation
where waste is generated.
Determination of hazardous
waste slatus should be
documented.

Hazardous waste
accumulation

Generalor may accumulate
waste on-site for 90 days or less
or must comply with
requiremants for operation a
storase facllity.

Accumulate hazardous
waste.

22CCR 66262.34 1 ,2 , Accumulation of hazardous
wastes on-site for longer than
90 days would be subject to
RCRA requirements for
storage facilities.

Container slorage Containers of RCRA hazardous
waste must be:
-Maintained in good condition
-Compatible with hazardous
waste to be stored.
- Closed during storage except to
add or remove waste.

Storage or HUKA naz
waste not meeting
smau quantity
generator criteria held
for a temporary period
greater than 90 days.

22CCR 66264.171,172.
173

1 , 2

Inspect container storage areas
weekly for deterioration.

22CCR 66264.174 1 , 2

Place containers on a sloped
crack free base and protect with
accumulated liquid. Provide
containment system with
capacity of 10 percent of lhe
volume of containers of free
lQuids. Remove spilled or
leaked waste in a timely manner.

22CCR 6626,4.175(a),
(b)

1 , 2

At closure, rcmove all hazardous
wasts and residues from
conlaanment system.

22CCR 6626,4.178 1 ,2

A - 3



oo
Table A - 2

Potential Federal ARARs
Alternatives: 1. Seal culverts; 2. Sediment removal and off-site disposal.

Action Requirement Prerequisites Gitation ARAR
Determination

Gomments

A RA TBC
Excavation Movement of excavaled

materials to new location and
placement an or on land will
trigger land disposal restrictions
for the excavated waste.

Materials conlahring
RCRA hazardous
wastes subjecl to land
disposal restrictions.

22CCR 66268.40 | ,2 ,

Area from which materials are
excavaled may require cleanup
to levels established by closure
reouirements.

KUKA naZarOOUS
waste placed at site
after the effective date
of the requirements.

22CCR66264.22E (al
(b), (e)-(k), (m), (o)-(q);
258 (a) & (b)

1,2,

Waste Pile Use a single liner and leachate
collection system. Waste put
inlo wasle pile subject to land
ban regulations.

KUKA naZarOOUS
wastg, non
containerized
accumulation of solid

22CCR 66264.251 1 ,2 , May be an ARAR for soils
stockpiled on-site prior to
treatment or disposal.

Closure of waste piles At closure, owner shall remove or
deconlaminate all waste residues
and manage as hazardous
wasle.

22CCR 66264.258 (a) &
(b)

1 ,2 Temporary non hazardous
waste piles may be required.

Closure with no post
closure care.

General performanca standard
requires elimination of need for
further maintenan@ and control.

22CCR 66264.1 1 1 1 ,2 Requirement may be an ARAR
for sites where NFMP
determination is a removal
action obiective.

Clean closure Removal or decontamination of
all waste residues etc. and
management of them as
hazardous waste.

22CCR66264.111&
66264.228 a, b, e-k, m,
n , o , p , & q

1 , 2

Trealment when waste
will be land disposed

Treatment of waste subject to
ban on land disposal must attain
levels achievable by best
demonstrated technology
(BDAT).

Placement of RCRA
waste in landfill.
surface impoundment,
land treatment facility
etc.

22CCR 66268.40 & 42 1 ,2 Applicable if RCRA waste.

A - 4



Table A - 3

ARAR
Determination

1sCFR 930 & 923.45

Avokl undesirable impacds on
landmarks.

A - 5



Statutes and policies, and their citations, are provided as headings to identifiJ general
categories of potential ARARs for the convenience of the reader. Listing the statutes
and policies does not indicate that DON accepts the entire statutes or policies as
potentialARARs. Specific potentialARARs are addressed in the table below each
general heading; only substantive requirements of the specific citations are considered
potentialARARs.

Appendix A
List of Acronyms

A - Applicable
ARAR - Applicable or relevant and appropriate requirements
BDAT - Best demonstrated available technology
CCR - California Code of Regulations
CFR - Code of Federal Regulations
DTSC - Department of Toxic Substances Control
EPA - Environmental Protection Agency
NFRAP - No further remedialaction planned
RA - Relevant and Appropriate
RCRA - Resource Conservation and Recovery Act
TBC - To be considered
USC - United States Code
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Buifding 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page 1 of 1

Afl total petroleum hydrocarbon concentrations are reported in mg/kg (ppm) using a 1:1
gasoline:dieselfuel mixture as a standard.

0?/27i96
03/01/96
03t07t96

03/09-12/96
96-03-001

EFA 8015M

Sample Number

0444-96 (Hunters PoinV
Dry Dock 4 Location #1)

0445-96 (Hunters PoinU
Dry Dock 4 Location #2)

0446-96 (Hunters PoinU
Dry Dock 4 Location #3)

0447-96 (Hunters PoinU
Dry Dock 4 Location #4)

0448-96 (Hunters PoinU
Dry Dock 4 Location #5)

0449-96 (Hunters PoinU
Dry Dock 4 Location #6)

0450-96 (Hunters PoinU
Dry Dock 4 Location #7)

0451-96 (Hunters PoinU
Dry Dock 4 Location #8)

Method Blank

Reviewed and Approved

Concentration

434

90

.  127

108

127

74

398

Reportable
Limit

1 0

1 0

1 0

1 0

1 0

1 0

1 0

on 14;IJ)L!1996

76
ND

1 0
1 0

O 
ND denotes not detected at indicated reportable limit.

Each sample was received by CEL chilled, intact, and with chain-of-custody attached.

72140 Lincofn Way, Garden Grove, CA92641-1432 . TEL: (714) 895-5494 . FAX: {714)89+7501
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fuaboratories, ANALYTICAL REPORTInc.

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

02t27 t96
03/01/96
03/05/96
03/1 1/96

96-03-001
EPA 8080A (PCBs)Method:

Page 1 ofS

All concentrations are reported in pg/kg (ppb).

Sample Number: 0444-96 (Hunters PoinUDry Dock 4 Location #1)

Analyte

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262

Sample Number:

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262

Concentration

ND
ND
ND
ND
ND
ND

1 040
ND

0445-96 (Hunters PoinUDry Dock 4 Location#21

ND
N D
ND
ND
ND
ND
483
ND

Reportable
Limit

100
100
1 0 0
100
100
100
1 0 0
1 0 0

1 0 0
100
1 0 0
100
1 0 0
100
100
100

7ut40 Lincoln Way, Garden Grove, CA 92641'1432 ' TEL: (714) 89s-5494 . FAX: (714) 89+7501
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ANALYTICAL REPORT

Mare lsland Naval ShiPYard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Method: EPA 80804 (PCBs)
Page 2 of 5

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

02t27196
03/01/96
03/05/96
03/11/96

96-03-001

All concentrations are reported in pg/kg (ppb).

Sample Number: 0446-96 (Hunters PoinUDry Dock 4 Location #3)

Analyte

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262

Sample Number:

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262

Concentration
Reportable

Limit

100
100
100
100
100
100
100
100

0447-96 (Hunters PoinUDry Dock 4 Location #4)

100
100
100
100
1 0 0
100
100
100

ND
ND
ND
ND
ND
ND
1 3 1
ND

ND
ND
ND
ND
ND
ND
ND
ND

72140 Lincofn Way, Garden Grove, CA 92641{432 . TEL: (714) 895-5494 . FAX: (714189+7501
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Method: EPA 8080A (PCBs)
Page 3 of 5

Date SamPled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

02t27 t96
03/01/96
03/05/96
03/11/96

96-03-001

All concentrations are reported in pg/kg (ppb).

Sample Number: 0448-96 (Hunters PoinUDry Dock 4 Location #5)

Analyte

Aroclor-1016
Aroclor-1221
Araclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262

Sample Number:

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262

Concentration
Reportable

Limit

500
500
500
500
500
500
500
500

0449-96 (Hunters PoinUDryDock 4 Location #6)

100
100
100
100
1 0 0
100
100
100

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

7440 Lincoln Way,Garden Grove, CA 92541'14t12 ' TEL: (71a) 89s-5494. FAX: (714) 894-7501
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aboratories, Inc. ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Buifding 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Method: EPA 8080A (PCBs)
Page 4 of 5

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

42t27 t96
03/01/96
03/05/96
03/11/96

9G03-001

All concentrations are reported in pg/kg (ppb).

Sample Number: 0450.96 (Hunters PoinUDry Dock 4 Location #Z)

Analyte

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262

Sample Number:

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262

Reportable
Limit

100
100
100
1 0 0
100
100
100
100

Concentration

ND
ND
ND
ND
ND
ND
561
ND

0451-96 (Hunters PoinUDry Dock 4 Location #8)

ND
ND
ND
ND
ND
ND
192
ND

100
100
100
100
100
100
100
100

7u140 Lincofn Way, Garden Grove, CA 92641-1&2 . TEL: (71a) 895-5494 o FAX: (714189+7501
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Method: EPA 80804 (PCBs)
Page 5 of 5

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

02t27t96
03/01/96
03/05/96
03/11/96

96-03-001

All concentrations are reported in pg/kg (ppb).

Sample Number: Method Blank

Analvte

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262

Concentration

ND
ND
ND
ND
ND
ND
ND
ND

Reportable
Limit

i 00
100
100
1 0 0
100
1 0 0
100
100

Reviewed and Approved on €e/22=t1996

Deliverables Manager

ND denotes not detected at indicated reportable limit.

Each sample was received by CEL chilled, intact, and with chain-of-custody attached.

7440 Lincoln Way, Garden Grove, CA 92641-1#12 r TEL: (714) 895-5494 o FAX: (714189+7501
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QUALITY ASSURANCE SUMMARY

M e t h o d E P A S 0 l S M - G & D

Mare lsland Naval Shipyard
Page 1 of 1
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Work Order No.:
Date Analyzed:

96-03-001
03/09/96

LCS/LCS Duplicate

Analvte

Total Petroleum Hydrocarbons

Control
LCSD%REC Limits

66 55 - 135

LCS%REC

68

%RPD

3

Control
Limits

0 - 3 0

on n? l) 1J7996

7440 Lincofn Way, Garden Grove, CA 92641-14i|2 o TEL: (714) 895-5494 o FAX: (714189+7501
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Mare lsland Naval Shipyard
Page 1 of 1

QUALITY ASSURANCE SUMMARY
Method EPA 8080A (PCBs)

Work Order No.:
Date Analyzed:

96-03-001
03/11/96

LCS/LCS Duplicate

Analvte

Aroclor-1260

LCSD%REC

59

LCS%REC

56

Control
Limits

50 -  135

%RPD

5

Control
Limits

0 -25

Surrogate Recoveries (in %)

Sample Number

0444-96
0445-96
0446-96
0447-96
Method Blank

S1

136Note 1

174Note 1

241Note 1

51
107

S2

36gNote 1

334Note 1

344Note 1

88

Sample Number

0448-96
0449-96
0450-96
M51-96

%REC
Acceptable Limits

50 - 130
50 - 130

S1

84
65
oo

109

Surroqate Compound

Sl > Decachlorobiphenyl (DCB)
52 > 2,4,5,6-Tetrachloro-m-Xylene

Note 1. The surrogate recovery was out of control due to a matrix interference effect. The batch method
blank surrogate was in control and, hence, the associated sample data was reported with no further
corrective action required.

Reviewed and approved: on gL/->:-11996

7440 Lincoln Way, Garden Grove, CA 92641-14if2 . TEL: (714) 895-5494 . FAX: (714) 89+7501
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Laboratories, Inc_... 
QUALIW ASSURANCE SUMMARY

ICP / GF Metals (Solids)

Mare lsland Naval Shipyard Work Order No.: 96-03-001
03/05-07/96

Matrix Spike
Sample Spiked: 96-03-004-2

Analvte Method

Mercury EPA7471

Sample
Conc.

2.41

Spike
Added

2.50 4.84

%REC

97

Control
Limits

50 - 130

MS
Conc.

Matrix Spike
Sample Spiked: 96-02478-1

Analvte

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobatt
Copper
Lead
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Method

EPA 601OA
EPA 70604
EPA 601OA
EPA 601OA
EPA 6OjOA
EPA 601OA
EPA 601OA
EPA 601OA
EPA 601OA
EPA 601OA
EPA 601OA
EPA7740
EPA 601OA
EPA7841
EPA 601OA
EPA 601OA

Sample
Conc.

11.1
3.71
135
ND
2

48.8
12.2
34.7
15.4
ND
39.2
ND
ND
ND
48.8
265

Spike
Added

100
2.50
100
100
100
100
100
100
100
100
100
2.50
50

0.050
100
100

gNote 1

94
88
88
83
85
86
87
81

78Note 1

122Note 1

92
16Note 1

4oNote 1

87
107

Control
Limits

80 - 120
50 -  130
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 -  120
80 - 120
50 - 130
80 - 120
50 - 130
80 -  120
80 - 120

MS
Conc. %REC

20.1
6.06
223
88.2
84.5
134
98.1
122
95.9
78.2
1 6 1
2.30
7.87
0.020
136
372

Note 1. The MS associated with this batch of samples was out of control due to a matrix interference
effect. The associated batch LCS was in control and, hence, the associated sample data was reported
with no further corrective action required.

Reviewed and approved: oo n I bLl1996

7440 Lincofn Way, Garden Grove, CA92641-1432 o TEL: (714) 895-5494 . FAX: (714189+750'l
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Page 1 of 1,

f,h
lffiE;iidl

QUALITY ASSURANCE SUMMARY
ICP / GF Metals (Solids) - STLC

Work Order No.:
Date Analyzed:

96-03-001
04/01/96

Matrix Spike
Sample Spiked: 96-03-501-1

Analyte

Chromium
Copper
Lead

Method

EPA 601OA
EPA 601OA
EPA 601OA

Sample
Conc.

ND
10 .3
ND

Spike
Added

20.0
20.0
20.0

MS
Conc.

20.1
3 1 . 0
20.3

%REC

101
104
102

Control
Limits

80 - '120
80 - 120
80 - 120

Reviewed and approved: on pstl$J1eeo

7440 Lincoln Way, Garden Grove, CA 92641-1432 . TEL: (714) 895-5494 o FAX: (714) 89+7501
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Work Order No.:
Date Analyzed:

96-03-001
03/08/96

"&uo.rrY AssuRANcE ''MMARY
ICP / GF Metals (Solids) - STLC

Mare lsland Naval Shipyard
Page 1 of 1

Matrix Spike
Sample Spiked: 0444-96 (Hunters PoinUDry Dock 4 Location #1)

Analvte

Chromium
Copper
Lead

Method

EPA 601OA
EPA 601OA
EPA 601OA

Sample
Conc.

I

MS
Conc.

26.9
19.7
33.1

%REC

90
99

77Note 1

Control
Limits

80 - 120
80 - 120
80 - 120

Spike
Added

20
ND 20
17.6 20

Note 1. The MS associated with this batch of samples was out of control due to a matrix interference
effect. The associated batch LCS was in control and, hence, the associated sample data was reported
with no further corrective action required.

Reviewed and approved: orf n\ It z-11996

7440 Lincdn Way, Garden Grove, CA 92641-1432 . TEL: (714) 895-5494. FAX: (714189+7501
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QUALITY ASSURANCE SUMMARY

ICP / GF Metals (Solids) - TCLP

Mare lsland Naval Shipyard
Page 1 of 1

f,ln
lffioEdl

Work Order No.:
Date Analyzed:

96-03-001
03/08/96

Matrix Spike
Sample Spiked: 0444-96 (Hunters PoinVDry Dock 4 Location #1)

Analvte

Chromium
Lead

Method

EPA 601OA
EPA 601OA

Sample
Conc.

ND
ND

Spike
Added

20
20

MS
Cgnc.

30.6
30.2

%REC

1s3Note 1

151Note 1

Control
Limits

80 - 120
80 - 120

Note 1. The MS associated with this batch of samples was out of control due to a matrix interference
effect. The associated batch LCS was in control and, hence, the associated sample data was reported
with no further corrective action required.

Reviewed and approved: olrn.? lt) 11996
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

Page 1 ot2

02t27 t96
03/01/96
03/28/96
04101t96

96-03-001

All concentrations are reported in mg/L (ppm). Analyses for metals were conducted on
a D.l. WET extract.

Analvte Method Concentration

Sample Number: 0445-96 (Hunters PoinUDry Dock 4 Location#21

Reportable
Limit

Chromium
Copper
Lead

Sample Number:

Chromium
Copper
Lead

Sample Number:

Chromium
Copper
Lead

Sample Number:

Chromium
Copper
Lead

EPA 601 OA
EPA 601OA
EPA 601.OA

0446-96 (Hunters PoinUDry Dock 4 Location #3)

EPA 601OA
EPA 601OA
EPA 601OA

0448-96 (Hunters PoinUDry Dock 4 Location #5)

EPA 601OA
EPA 601 OA
EPA 601OA

Method Blank

EPA 601 OA
EPA 601 OA
EPA 601 OA

5.0
5.0
5.0

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

5.0
5.0
5.0

5.0
5.0
5.0

5.0
5.0
5.0

7440 Lincofn Way, Garden Grove, CA 92641-1432r TEL: (714) 895-5494 . FAX: (71a) 89+7501
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fuaboratortes, Inc. ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

Page 2 of 2

All concentrations are reported in mg/L (ppm). Analyses for metals were conducted on
a D.l. WET extract.

QA/QC

02t27 t96
03/01/96
03t28t96
04t01t96

96-03-001

Analyte

Sample Number:

Chromium
Copper
Lead

Method

96-03-501-l

EPA 601 OA
EPA 601 OA
EPA 601 OA

Sample
Conc.

(Duplicate)

ND
10.3

ND

Duplicate
Conc.

ND
10.7

ND

Control
Limits (%)

0 -20
0 - 2 0
0 - 2 0

%RPD

NA
4

NA

Reviewed and Approved on q=g_{f,/1996

Deliverables Manager

ND denotes not detected at indicated reportable limit. 
:

Each sample was received by CEL chilled, intact, and with chain-of-custody attached.

7440 Lincoln Way, Garden Grove, CA 92641-1412 . TEL: (714) 895-5494 . FAX: (714) 89+7501
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page 1 of9

02t27196
03/01/96
03/08/96
03/08/96

96-03-001
EPA 82408

Allconcentrations are reported in ptg/kg (ppb).

Sample Number: 0444-96 (Hunters PoinUDry Dock 4 Location #1)

Reporlable
Conc Limit

Reportable
LimitAnalvte

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane :
2-Butanone
Carbon Disulfide :
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
1.3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
Dibromochloromethane
Dichlorodifl uoromethane
1 ,1 -Dichloroethane
1,2-Dichloroethane
1 .1 -Dichloroethene

Analvte

Cis-1,2-Dichloroethene
Trans-1 .2-Dichloroethene
1,2-Dichloropropane
Cis-l ,3-Dichloropropene ,:
Trans-1,3-Dichloropropene ir
Ethylbenzene
2-Hexanone :,
Methylene Chloride
zt-Methyl-2-Pentanone
Styrene
1,'1,2,2-T etrachloroethane
Tetrachloroethene
Toluene
1 .1 .1 -Trichloroethane
1, 1,2-Trichloroethane
Trichloroethene
Trichlorofl uoromethane
VinylAcetate
VinylChloride
TotalXylenes

100
100
100
100
100
100
200
100
200
100
100
100
100
100
100
100
100
100
100
200

Conc

ND
ND
ND
ND
ND
352
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
5 1 9

ND 5OO
ND 1OO
ND 1OO
ND 1OO
ND 2OO
ND 2OO
N D -  1 0 0
ND 1OO
ND 1OO
ND '100

ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO

7zM0 Lincoln Way, Garden Grove, CA 92641-1432 ' TEL: (714) 89s-s494 . FAX: Vlal89+7501
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Laboratories, Inc. ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

a

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page 2 of 9

02t27 t96
03/01/96
03/08/96
03/08/96

96-03-001
EPA 82408

All concentrations are reported in pgftg (ppb).

Sample Number: 0445-96 (Hunters PoinUDry Dock 4 Location#21

Reportable
Conc Limit

Reportable
LimitAnalvte

Acetone
Benzene
Bromodichloromethane
Bromoform r'
Bromomethane
2-Butanone r
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1 ,2-Dichlorobenzene
Dibromochloromethane
Dichlorodifl uoromethane
1 ,1 -Dichloroethane
1,2-Dichloroethane
1.1-Dichloroethene

Analvte

Cis-1 .2-Dichloroethene
Trans-1 .2-Dichloroethene
1,2-Dichloropropane r
Cis- 1,3-Dichloropropene,
Trans-1,3-Dichloropropene
Ethylbenzene t'
2-Hexanone
Methylene Chloride :
4-Methyl-2-Pentanone
Styrene
1,1,2,2-T etrachloroetha ne
Tetrachloroethene
Toluene
1 ,1 , 1 -Trichloroethane
1, 1 .2-Trichloroethane
Trichloroethene
Trichlorofl uoromethane
VinylAcetate
VinylChloride
TotalXylenes

100
100
100
100
100
100
200
100
200
100
100
100
100
100
100
100
100
100
100
200

Conc

ND
ND
ND
ND
ND
147
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
357

ND 5OO
ND 1OO
ND 1OO
ND 1OO
ND 2OO
ND 2OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO

72140 Lincoln Way, Garden Grove,CA 92641-14t12 . TEL: (714) 89s-5494 . FAX: (71a) 89+7501
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Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page 3 of 9

02t27t96
03/01/96
03/08/96
03/08/96

96-03-001
EPA 82408

All concentrations are reported in pg/kg (ppb).

Sample Number: 0446-96 (Hunters PoinUDry Dock 4 Location #3)

Reportable
Conc Limit

Reportable
Conc LimitAnalvte

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
1.3-Dichlorobenzene
1,4-Dichlorobenzene
1 ,2-Dichlorobenzene
Dibromochloromethane
Dichlorodifl uoromethane
1 ,1 -Dichloroethane
1,2-Dichloroethane
1 ,1 -Dichloroethene

Analvte

Cis-1,2-Dichloroelhene
Trans-1 .2-Dichloroethene
1,2-Dichloropropane
Cis-'1,3-Dichloropropene
Trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone,
Methylene Chloride
4-Methyl-2-Pentanone
Styrene
1,1,2,2-T etrachloroethane
Tetrachloroethene
Toluene
1 ,1 .1 -Trichloroethane
1 .1 .2-Trichloroethane
Trichloroethene
Trichlorofl uoromethane
VinylAcetate
VinylChloride
TotatXylenes

ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
12',1 100
ND 2OO
ND 1OO
ND 2OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
578 200

ND 5OO
ND 1OO
ND 1OO
ND 1OO
ND 2OO
ND 2OO
ND. 100
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO

7440 Lincoln Way, Garden Grove, CA 92O41-14i12 o TEL: (714) 895-5494 . FAX: (714) 89+7501
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed'.
Work Order No.:
Method:
Page 4 of 9

02127 t96
03/01/96
03/08/96
03/08/96

96-03-001
EPA 82408

All concentrations are reported in pgftg (ppb).

Sample Number: 0447-96 (Hunters PoinUDry Dock 4 Location #4)

Reportable
Conc LimitAnalvte

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 .2-Dichlorobenzene
Dibromochloromethane
Dichlorodifl uoromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1 .1 -Dichloroethene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

500
100
100
100
200
200
100
100
100
100
100
100
100
100'  
100
100
100
100
100
100
100

Reportable
Limit

100
100
100
100
100
100
200
100
200
100
100
100
100
100
100
100
100
100
100
200

Analvte

Cis-1,2-Dichloroethene
Trans-1,2-Dichloroethene
1,2-Dichloropropane
Cis.1,3-Dichloropropene
Trans-1, 3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-Pentanone
Styrene
1,1,2,2-T etrachloroethane
Tetrachloroethene
Toluene
1 ,1 , 1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofl uoromethane
VinylAcetate
VinylChloride
TotalXylenes

Conc

ND
ND
ND
ND
ND
587
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3620

7440 Lincoln Way, Garden Grove, CA 92641-1432 . TEL: fila) 895-5494o FAX: (714189+7501
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fu aboratories. ANALYTICAL REPORTInc.

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page 5 of 9

02t27 t96
03/01/96
03/08/96
03/08/96

96-03-001
EPA 82408

All concentrations are reported in pgftg (ppb).

Sample Number: 0448-96 (Hunters PoinUDry Dock 4 Location #5)

Reportable
Conc Limit

Reportable
LimitAnalvte

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1,2-Dichlorobenzene
Dibromochloromethane
Dichlorodifl uoromethane
1 ,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethene

Analvte

Cis-1,2-Dichloroethene
Trans-1,2-Dichloroethene
1,2-Dichloropropane
Cis-1,3-Dichloropropene
Trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-Pentanone
Styrene
1,1,2,2-T elr ach loroethane
Tetrachloroethene
Toluene
1 ,1 , 1 -Trichloroethane
1 . 1 .2-Trichloroethane
Trichloroethene
Trichlorofl uoromethane
VinylAcetate
VinylChloride
TotalXylenes

100
100
100
100
100
100
200
100
200
100
100
100
100
100
100
100
100
100
100
200

Conc

ND
ND
ND
ND
ND
291
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
787

ND 5OO
ND 1OO
ND 1OO
ND 1OO
ND 2OO
ND 2OO
N D .  1 0 0
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO

7440 Lincoln Way, Garden Grove,CA 92641-1412 . TEL: (714) 895-5494 . FAX: (714) 89+7s01
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Laboratories, Inc. ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Buifding 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page 6 of 9

02t27t96
03/01/96
03/08/96
03/08/96

96-03-001
EPA 82408

All concentrations are reported in pg/kg (ppb).

Sample Number: 0449-96 (Hunters PoinUDry Dock 4 Location #6)

Reportable
Conc Limit

Reportable
LimitAnalvte

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1,2-Dichlorobenzene
Dibromochloromethane
Dichlorodifl uoromethane
1.1-Dichloroethane
1,2-Dichloroethane
1 ,1 -Dichloroethene

Analvte

Cis-1,2-Dichloroethene
Trans-1 .2-Dichloroethene
1,2-Dichloropropane
Cis-1,3-Dichloropropene
Trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-Pentanone
Styrene
1,1,2,2-T etrachloroethane
Tetrachloroethene
Toluene
1 ,1 ,1 -Trichloroethane
'1, 1,2-Trichloroethane
Trichloroethene
Trichlorofl uoromethane
VinylAcetate
VinylChloride
TotalXylenes

100
100
100
100
100
100
200
100
200
100
100
100
100
100
100
100
100
100
100
200

Conc

ND
ND
ND
ND
ND
264
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
698

ND 5OO
ND 1OO
ND 1OO
ND lOO
ND 2OO
ND 2OO
ND '100

ND iOO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND lOO
ND 1OO

7440 Lincoln Way, Garden Grove, CA 92641-14:12 . TEL: (714) 895-s494o FAX: (714189+7501



-
iLalscience

-.-) - nvironmental
U -::

L aboratories. Inc.

fllr--
laGcBEDttEpl

ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page 7 of 9

02t27196
03/01/96
03/08/96
03/08/96

96-03-001
EPA 82408Attn:

RE:
Russ Finlinson
Contract No. N00244-96-D-2009

All concentrations are reported in pglkg (ppb).

Sample Number: 0450-96 (Hunters PoinUDry Dock 4 Location #7)

Reportable
Conc Limit

Reportable
LimitAnalvte

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
Dibromochloromethane
Dichlorodifl uoromethane
1.1-Dichloroethane
1.2-Dichloroethane
1,1-Dichloroethene

Analvte

Cis-1 .2-Dichloroethene
Trans-1,2-Dichloroethene
1,2-Dichloropropane
Cis-1,3-Dichloropropene
Trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
zt-Methyl-2-Penta n one
Styrene
1,1,2,2-T etrachloroethane
Tetrachloroethene
Toluene
1 ,1 ,1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofl uoromethane
VinylAcetate
VinylChloride
TotalXylenes

100
100
100
100
100
100
200
100
200
100
100
100
100
100
100
100
100
100
100
200

Conc

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
735

ND 5OO
ND 1OO
ND 1OO
ND 1OO
ND 2OO
ND 2OO
ND- 100
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO

7440 Lincoln Way, Garden Grove, CA 92641-1432. TEL: (714) 895-5494 . FAX: (714) 89+7so1
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ANALYTIGAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page I of 9

0u27t96
03/01/96
03/08/96
03/08/96

96-03-001
EPA 82408

Allconcentrations are reported in Fg/kg (ppb).

Sample Number: 0451-96 (Hunterc PoinUDry Dock 4 Location #8)

Reportable
Conc LimitAnalvte

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 .2-Dichlorobenzene
Dibromochloromethane
Dichlorodifl uoromethane
1,1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethene

ND 5OO
ND 1OO
ND 1OO
ND lOO
ND 2OO
ND 2OO
ND lOO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO

Analvte

Cis-1,2-Dichloroethene
Trans-1,2-Dichloroethene
1,2-Dichloropropane
Cis-1,3-Dichloropropene
Trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-Pentanone
Styrene
1,1,2,2-T etrach loroetha ne
Telrachloroethene
Toluene
1,1,1-Trichloroethane
1, 1,2-Trichloroethane
Trichloroethene
Trichlorofl uoromethane
VinylAcetate
VinylChloride
TotalXylenes

Conc

ND
ND
ND
ND
ND

1560
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5910

Reportable
Limit

.t00

100
100
100
100
100
200
100
200
100
100
100
100
100
100
100
100
100
100
200

7440 Lincoln Way, Garden Grove, CA 92641-1/132 ' TEL: (71a) 895-5494 . FAX: (714) 894-7501
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Labontories, Inc. ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page 9 of 9

0u27t96
03/01/96
03/08/96
03/08/96

96-03-001
EPA 82408

Allconcentrations are reported in pg/kg (ppb).

Sample Number: Method Blank

Analvte

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
1,3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene
Dibromochloromethane
Dichlorodifl uoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1 ,1 -Dichloroethene

Reportable
Conc Limit Analvte

Cis-1,2-Dichloroethene
Trans-1,2-Dichloroethene
1,2-Dichloropropane
Cis-1,3-Dichloropropene
Trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-Pentanone
Styrene
1,1,2,2-T etr achloroetha n e
Tetrachloroethene
Toluene
1 ,1 , 1 -Trichloroethane
1, 1,2-Trichloroethane
Trichloroethene
Trich lorofluoromethane
VinylAcetate
VinylChloride
TotalXylenes

Reportable
Conc Limit

ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 2OO
ND 1OO
ND 2OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 2OO

ND 5OO
ND 1OO
ND 1OO
ND lOO
ND 2OO
ND 2OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 1OO
ND 100
ND 1OO
ND 1OO
ND 1OO
ND 1OO

Reviewed and Approved

Deliverables Manager

ND denotes not detected at indicated reportable limit.

Each sample was received by CEL chilled, intact, and with chain-of-custody attached.

on _o3/&1996

72140 Lincoln Way, Garden Grove, CA 92641-14" ,2 o TEL: (71a) 895-5494 . FAX: (714189+75O'l



-

il"lp"ot.t
- -I E nvironmental- ----=

E
fu aboratories. Inc. ANALYTICAL REPORT

eh
lAccREDrtEpl

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Digested:
Date Analyzed:
Work Order No.:

Page 1 of 11

All concentrations are reported in mg/kg (ppm). Analyses for Title 22 metals were
conducted on a total digestion.

Sample Number: 0444-96 (Hunters PoinUDry Dock 4 Location #1)

02t27t96
03/01/96
03/04/96

03/05-12/96
96-03-001

Anallrte

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thal l ium
Vanadium'
Zinc

Method

EPA 601OA
EPA 70604
EPA 601OA
EPA 6010A
EPA 601OA. 
EPA 601OA
EPA 601OA
EPA 601OA
EPA 6010A
EPA7471A
EPA 601OA
EPA 601OA
EPA7740
EPA 601OA
EPA7841
EPA 601OA
EPA 60104

Concentration

ND
7 . 1 2

380
ND

2.1
222

8.2
4600

644
2.42

33.7
135
ND
ND
ND
26.7

1450

Reportable
Limit

6.0
0.5

10 .0
0.6
1 . 5
2.5
2.5
2.5
6.0
0.25
2.5
2.5
0.5
2.5
0.5
2.5
2.5

7440 Lincoln Way, Garden Grove,CA 92il1-14i12 . TEL: (71a) 895-s494 . FAX: (714) 89+7s01
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L aboratories.Inc. ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Digested:
Date Analyzed'.
Work Order No.:

Page 2 of 11

02t27t96
03/01/96
03104/96

03/05-12/96
96-03-001

All concentrations ,are reported in mg/kg (ppm). Analyses for Title 22 metals were
conducted on a total digestion.

Sample Number: 0445-96 (Hunters PoinUDry Dock 4 Location #2)

Analyte

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Method

EPA 601OA
EPA 7060A
EPA 601OA
EPA 60,IOA
EPA 601 OA. EPA 601OA
EPA 6010A
EPA 601OA
EPA 601 OA
EPA7471A
EPA 601OA
EPA 601OA
EPA7740
EPA 60104
EPA 7841
EPA 60104
EPA 601OA

Concentration

ND
17.4

202 i
N D .

1 . 9
75
17.6

1790
74.1
ND
64.3
38.3
ND
ND
ND
30.8

830

Reportable
Limit

6.0
0.5

10 .0
0.6
1 . 5
2.5
2.5
2.5
6.0
0.25
2.5
2.5
0.5
2 .5
0.5
2.5
2.5

7440 Lincoln Way, Garden Grove,cA 92641-1€2 . TEL: (714) 895-5494 . FAX: (71a) 89+7501
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Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Buifding 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Digested:
Date Analyzed:
Work Order No.:

P a g e 3 o f 1 1

02t27t96
03/01/96
03/04/96

03/05-12/96
96-03-001

All concentrations are reported in mg/kg (ppm). Analyses for Title 22 metals were
conducted on a total digestion.

Sample Number: 0446-96 (Hunters PoinUDry Dock 4 Location #3)

Analyte

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Method

EPA 60104
EPA 7060A
EPA 601OA
EPA 6010A
EPA 6010A.EPA 

6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA7471A
EPA 601OA
EPA 6010A
EPA7740
EPA 6010A
EPA 7841
EPA 6010A
EPA 60104

Concentration

ND
' 3 1 . 8

301
ND

3.6
95.9
27.3

2390
127
ND
293
80.4
ND
ND
ND
33.7

748

Reportable
Limit

6 .0
0.5

10 .0
0.6
1 . 5
2.5
2.5
2.5
6.0
4.25
2.5
2.5
0.5
2.5
0.5
2.5
2.5

7440 Lincoln Way, Garden Grove,cA 92&1-1432 o TEL: (714) 895-5494 . FAX: (71a) 894-7501
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Digested:
Date Analyzed;
Work Order No.:

Page 4 of 11

02t27t96
03/01/96
03/04/96

03/05-12/96
96-03-001

All concentrations are reported in mg/kg (ppm). Analyses for Title 22 metals were
conducted on a total digestion.

Sample Number: 0447-96 (Hunters PoinUDry Dock 4 Location #4)

Analyte

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Method

EPA 601 OA
EPA 70604
EPA 601OA
EPA 6OTOA
EPA 601OA.EPA 

601OA
EPA 601 OA
EPA 601 OA
EPA 601 OA
EPA7471A
EPA 601 OA
EPA 601 OA
EPA7740
EPA 601 OA
EPA7841
EPA 601 OA
EPA 60104

Concentration

ND
8.60

451
ND

6.4
103
30.0

3320
232
ND
293
98.6
ND
ND
ND
34.7

2560

Reportable
Limit

6 .0
0.5

10 .0
0.6
1 . 5
2.5
2.5
2 .5
6.0
0.25
2 .5
2.5
0.5
2 .5
0.5
2.5
2.5

7440 Lincoln Way, Garden Grove, CA 92641-1432 . TEL: (714) 895-5494 . FAX: (71a) 89+7501
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Buifding 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Digested:
Date Analyzed:
Work Order No.:

P a g e 5 o f 1 1

02t27t96
03/01/96
03/04/96

03/05-12y96
96-03-001

All concentrations are reported in mg/kg (ppm). Analyses for Title 22 metals were
conducted on a total digestion.

Sample Number: 0rt48-96 (Hunters PoinUDry Dock 4 Location #5)

Analyte

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Method

EPA 601OA
EPA 7060A
EPA 601OA
EPA 60104
EPA 6010A

. EPA 601OA
EPA 601OA
EPA 601OA
EPA 601OA
EPA7471A
EPA 6010A
EPA 601OA
EPA 7740
EPA 601OA
EPA7841
EPA 601OA
EPA 6010A

Concentration

ND
15.7

193
ND

2.0
63.4
21.6

1 330
100

0.287
87.3
30.8
ND
ND
ND
37.5

889

Reportable
Limit

6.0
0.5

10 .0
0.6
1 . 5
2.5
2.5
2.5
6.0
0.25
2.5
2.5
0.5
2.5
0.5
2.5
2.5

7440 Lincoln Way, Garden Grove, CA 92641-14!12 . TEL: (71a) 895-5494 . FAX: F1a) 89+7501
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Digested:
Date Analyzed:
Work Order No.:

P a g e 6 o f 1 1

02t27 t96
03/01/96
03/04/96

03/05-12/96
96-03-001

All concentrations are reported in mg/kg (ppm). Analyses for Title 22 metals were
conducted on a total digestion.

Sample Number: 0449-96 (Hunters PoinUDry Dock 4 Location #6)

Analyte

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Method

EPA 601 OA
EPA 70604
EPA 601 OA
EPA 601 OA
EPA 601 OA
EPA 601OA
EPA 601 OA
EPA 6010A
EPA 601 OA
EPA7471A
EPA 601 OA
EPA 601OA
EPA7740
EPA 601 OA
EPA 7841
EPA 601 OA
EPA 601 OA

Concentration

ND
55.6

729
ND

5.0
103
33.3

2550
268
ND
721
34.0
ND
ND
ND
26.0

1 8 1 0

Reportable
Limit

6 .0
0.5

10 .0  ,
0 .6
1 . 5
2.5
2.5
2.5
6.0
0.25
2.5
2.5
0.5
2.5
0.5
2.5
2.5

7440 Lincoln Way, Garden Grove, CA 92411-14if2. TEL: (714) 895-5494 . FAX: (71a) 89+7501



ah--
IACCAEDI?EDI

--

iE-alscience

O Egvironmental
Taboratories.

ANALYTICAL REPORTInc.

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Digested:
Date Analyzed:
Work Order No.:

Page 7 of 11

02t27t96
03/01/96
03/04/96

03/05-12/96
96-03-001

All concentrations are reported in mg/kg (ppm). Analyses for Title 22 metals were
conducted on a total digestion.

Sample Number: 0450-96 (Hunters PoinUDry Dock 4 Location#71

Analyte

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thal l ium
Vanadium
Zinc

Method

EPA 601OA
EPA 7060A
EPA 601OA
EPA 6010A
EPA 601 OA

. EPA 601 OA
EPA 601 OA
EPA 6010A
EPA 601OA
EPA7471A
EPA 601 OA
EPA 6010A
EPA774O
EPA 601OA
EPA 7841
EPA 601OA
EPA 601OA

Concentration

ND
21.8

189
ND
ND
398

13 .5
41 80

330
2.77

171
436
ND
ND
ND
10.9

914

Reportable
Limit

6 .0
0.5

1 0 . 0
0.6
1 . 5
2.5
2.5
2.5
6.0
0.25
2 .5
2.5
0.5
2.5
0 .5
2.5
2.5

7440 Lincoln Way, Garden Grove,cA 92641-1432. TEL: (714) 895-5494 . FAX: o1a) 89+7501
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Digested:
Date Analyzed:
Work Order No.:

P a g e 8 o f 1 1

02t27 t96
03/01/96
03/04/96

03/05-12/96
96-03-001

All concentrations are reported in mg/kg (ppm). Analyses for Title 22 metals were
conducted on a total digestion.

Sample Number: 0451-96 (Hunters PoinUDry Dock 4 Location #8)

Analvte

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Method

EPA 601 OA
EPA 7060A
EPA 601 OA
EPA 601 OA
EPA 601OA

. EPA 601 OA
EPA 601 OA
EPA 601OA
EPA 601 OA
EPA7471A
EPA 601 OA
EPA 601 OA
EPA7740
EPA 601 OA
EPA 7841
EPA 601 OA
EPA 601 OA

Concentration

ND
29.6

308
ND

3.3
93.0
42.9

10100
89.8
0.260

1 5 5
6870

ND
ND
ND
34.6

1520

Reportable
Limit

6.0
0.5

10 .0
0.6
1 . 5
2.5
2.5
2.5
6.0
0.25
2.5
2.5
0.5
2.5
0.5
2.5
2.5

7440 Lincoln Way, Garden Grove,CA 92641-1/ti}2 . TEL: (714) 895-s494 r FAX: (714) 89+7501
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fuaboratories, Inc. ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Buifding 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Digested:
Date Analyzed:
Work Order No.:

P a g e 9 o f 1 1

All concentrations are reported in mg/kg (ppm). Analyses for Title 22 metals were
conducted on a total digestion.

Sample Number: Method Blank

02t27t96
03/01/96
03/04/96

03/05-12/96
96-03-001

Analyte

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Method

EPA 601OA
EPA 7060A
EPA 60104
EPA 6010A
EPA 601OA
.EPA 601OA
EPA 6010A
EPA 601OA
EPA 601 OA
EPA7471A
EPA 601OA
EPA 601 OA
EPA7740
EPA 6010A
EPA7841
EPA 6010A
EPA 601OA

Concentration
Reportable

Limit

6 .0
0.5

10 .0
0.6
1 . 5
2.5
2.5
2.5
6.0
0.25
2.5
2.5
0.5
2.5
0.5
2.5
2.5

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

7440 Lincoln Way, Garden Grove, CA 92641-1/132r TEL: (714) 895-5494 . FAX: (714189+7501
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Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Buifding 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Digested:
Date Analyzed:
Work Order No.:

Page 10 of 1 1

All concentrations are reported in mg/kg (ppm). Analyses for Title 22 metals were
conducted on a total digestion.

02t27 t96
03/01/96
03/04/96

03/05-07/96
96-03-001

Method

Sample Number: Laboratory Gontrol Sample

Analyte

Antimony
Molybdenum
Nickel
Silver
Thallium

QA/QC

Analvte

Arsenic
Selenium
Thallium

EPA 601 OA
EPA 601 OA
EPA 601 OA
EPA 601 OA

.EPA7841

EPA 70604
EPA7740
EPA 7841

Conc.
Added

20.0
20.0
20.0
10 .0
0.050

Conc.
Rec. %REC

Control
Limits (%)

80 - 120
80 - 120
80 - 120
80 -  120
80 -  120

Control
Limits (%)

0 - 2 0

0 - 2 0
0 - 2 0
0 - 2 0

21.0
21.2
23.4
10 .8
0.042

105
106
117
1 0 8
84

%RPD

Sampfe Number: 0444-96 (Hunters PoinUDry Dock4 Location #1) (Duplicate)

Method

Mercury EPA7471A 2.41

Sample Number: 96-02478-l (Duplicate)

Sample
Conc.

Duplicate
Conc.

2.71

3.86
ND
ND

1 2

3.71
ND
ND

4
NA
NA

7440 Lincofn Way, Garden Grove, CA 92641-1432o TEL: (714) 895-5494 . FAX:(71a) 89+7501
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Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Digested:
Date Analyzed:
Work Order No.:

Page 11 of 11

All concentrations are reported in mg/kg (ppm). Analyses for Title 22 metals were
conducted on a total digestion.

QA/QC

02t27t96
03/01/96
03/04/96
03/05/96

96-03-001

Analyte Method

Sampfe Number: 96-02478-1

Sample
Conc.

(Duplicate)

11.1
135
ND

2
48.8
12.2
34.7
15.4

ND
39.2

ND
48.8

265

Duplicate
Conc.

12.6
134
ND

2.1
49.7
12.3
39.5
20.6

ND
32.1

ND
46

268

%RPD
Control

Limits (%)

0 - 2 0
0 - 2 0
0 - 2 0
0 -20
0 - 2 0
0 -20
a - 2 0
0 -20
a -20
0 - 2 0
0 -24
0 - 2 0
0 - 2 0

Antimony
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Molybdenum
Nickel
Silver
Vanadium
Zinc

EPA 601 OA
EPA 601 OA
EPA 601 OA
EPA 601 OA
EPA 601 OA
EPA 601OA
EPA 601 OA
EPA 601 OA
EPA 601OA
EPA 601 OA
EPA 601 OA
EPA 601 OA
EPA 601 OA

1 3
1

NA
5
2
1

1 3
29*
NA
20
NA

6
1

Reviewed and Approved on jl.A:J1996

Deliverables Manager

* Out of range due to inhomogenous sample.

ND denotes not detected at indicated reportable limit.

Each sample was received by CEL chilled, intact, and with chain-of-custody attached.

7440 Lincoln Way, Garden Grove, CA 92641-1432 . TEL: (714) 895-5494 . FAX: (714189+7501
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fu aboratories. ANALYTICAL REPORTInc.

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

Page 1 ot2

02t27t96
03/01/96
03/05/96
03/08/96

96-03-001

All concentrations are reported in mg/L (ppm). Analyses for metals were conducted on
a WET extract.

Chromium
Copper
Lead

Sample Number: 0446-96 (Hunters PoinUDry Dock 4 Location #3)

Analyte Method Concentration

Sample Number: 0445-96 (Hunters PoinUDry Dock 4 Location#21

Reportable
Limit

5 .0
5.0
5.0

5.0
5.0
5.0

5.0
5 .0
5.0

5.0
5.0
5.0

EPA 6010A
EPA 6010A
EPA 6010A

EPA 601 OA
EPA 601OA
EPA 6010A

0448-96 (Hunters PoinUDry Dock 4 Location #5)

ND
ND
ND

ND
ND
ND

Chromium
Copper
Lead

Sample Number:

Chromium
Copper
Lead

Sample Number:

Chromium
Copper
Lead

EPA 6010A
EPA 601OA
EPA 601OA

Method Blank

EPA 6010A
EPA 60104
EPA 601OA

ND
ND

5.9

ND
ND
ND

72t40 Lincoln Way, Garden Grove, CA 92641-14i12 o TEL: (714) 895-5494 . FAX: (714189+7501
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fuaboratories, lnc. ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

Page 2 of 2

0u27t96
03/01/96
03/05/96
03/08/96

96-03-001

All concentrations are reported in mg/L (ppm). Analyses for metals were conducted on
a WET extract.

Conc.
Method Added

Laboratory Control Sample

EPA 601 OA

Control
%REC Limits (o/o)

20.0 19.9 100 80 - 120

Conc.
Rec.Analyte

Sample Number:

Lead

QA/QC

Analyte

Chromium
Copper
Lead

Method

EPA 601OA
EPA 601 OA
EPA 601 OA

Sample Duplicate
Conc. Conc.

9.0
ND
17 .6

Control
%RPD Limits (%)

Sample Number: 0444-96 (Hunters PoinUDry Dock 4 Location #1) (Duplicate)

8.7 3
ND NA
16.6 6

0 - 2 0
0 - 2 0
0 - 2 0

Reviewed and Approved on 6_.,! >r-t1996

Deliverables Manager

ND denotes not detected at indicated reportable limit.

Each sample was received by CEL chilled, intact, and with chain-of-custody attaihed.

7440 Lincoln Way, Garden Grove, CA92U1-1432 o TEL: (714) 895-5494 . FAX: (714) 89+7501
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fuabomtories, Inc. ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

flttn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed;
Work Order No.:

Page 1 of?

All concentrations are reported in mg/L (ppm). Analyses for metals were conducted on
a TCLP extract.

42t27t96
03/01/96
03/05/96
03/08/96

96-03-001

Analyte

Sample Number:

Chromium
Lead

Sample Number:

Lead

Sample Number:

Chromium
Lead

Sample Number:

Lead

Sample Number:

Chromium
Lead

Chromium
Lead

EPA 601 OA
EPA 601 OA

EPA 601 OA
EPA 601 OA

0/144-96 (Hunters PoinUDry Dock 4 Location #1)

EPA 6010A ND 5.0
EPA 60104 ND 5.0

0/146-96 (Hunters PoinUDry Dock 4 L,ocation #3)

EPA 601 OA ND

04/-7-96 (Hunters PoinUDry Dock 4 Location #4)

Method Concentration

EPA 601OA
EPA 601OA

0448-96 (Hunters PoinUDry Dock 4 Location #5)

EPA 601 OA 5.9

0449-96 (Hunters PoinUDry Doek 4 Location #6)

R4ortable
Limit

5 .0
5.0

5.0

5.0
5.0

. 5.0
5.0

5.0

ND
ND

Sample Number: 0450-96 (Hunters PoinUDry Dock 4 Location#Tl

ND
ND

ND
ND

7440 Lincofn Way, Garden Grove, QA 92641-1432 . TEL: (714) 895-5494 r FAX: (7141 89+7501
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Buifding 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

Page 2 of 2

ou27t96
03/01/96
03/05/96
03/08/96

9&03-001

' 
All concentrations are reported in mg/L (ppm). Analyses for metals were conducted on
a TCLP extract.

Analyte

Sample Number:

Chromium
Lead

Analvte

Sample Number:

Chromium
Lead

QA/QC

Analyte

Concentration

%REC

Laboratory Control Sample

Sample Duplicate Control
Method Conc. Conc. %RPD Limits (%)

Sample Number: 0444-96 (Hunters PoinUDry Dock 4 Location #1) (Duplicate)

Method

Method Blank

EPA 601OA
EPA 601OA

Method

EPA 601 OA
EPA 601OA

EPA 601 OA
EPA 601 OA

Conc.
Added

20.0
20.0

Conc.
Rec.

19.7
1 9 . 5

Reportable
Limit

5 .0
5.0

Control
Lirnits (%)

80 - 120
80 - 120

ND
ND

99
98

Chromium
Lead

ND ND
ND ND

NA 0 -20
NA 0 -20

Reviewed and Approved on 36_/ra-6996

ND denotes not detected at indicated reportable limit.

Each sample was received by CEL chilled, intact, and with chain-of-custody attiached.

Deliverables Manager

7440 Lincoln Way, Garden Grove, CA 92641-1432 o TEL: (714) 895-5494 o FAX: (714189+7501
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed;
Work Order No.:
Method:
Page 1 of9

Report for sample number 044+96 (Hunters PoinUDry Dock ,l Location #1). Alt concentrations are reported in
mg/kg (ppm). ND denotes not detected at indicated reportable 3nit. Each sample was received in a c$illed state,
intact, and with chain-of-custody attached.

42t27t96
03/01/96
03/10/96
03/13/96

9m3-001
EPA 82708

Reportable
Conc Limit

2
2
2
2
2
2
2

20
2
2
2
2

20
2
2
2
2
2

20
2
2
2
2
2
2
2
2
2
2
2
2

20
2
2

Reportable
UmitAnalvte

N-Nitrosodimethylamine
Aniline
Phenol
Bis(2-Chloroethyl) Ether
2-Chlorophenol
1.3-Dichlorobenzene
1.4-Dichlorobenzene
BenzylAlcohol
1.2-Dichlorobenzene
2-Methylphenol
Bis(2-Chloroisopropyl) Ether
4-Methylphenol
N-N itroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
lsophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis(2-Chloroethoxy) Methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,S-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

Conc

ND
3

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
20
6

ND
51
ND
35
ND
ND
1 7
21
1 8

ND
1 4
1 6

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Andute

3-l,liloaniline
Acanaphthene
2,4{tnitrophenol
4-Ntophenol
Dibecofuran
2.4{linitrotoluene
2.6$initrotoluene
Dieffrylphthalate
4-Cldorophenyl-Phenyl Ether
Fluuene
4-Ntoaniline
Azobenzene
4,6{initro-2-Methyl phenol
N-l*osodiphenylamine
4-Bmmophenyl-Phenyl Ether
Herachlorobenzene
Pedachlorophenol
Phenanthrene
Anllracene
Di-ndu$lphthalate
Flumnthene
Bemidine
Pyrrc
Buty$enzylphthalate
3. 3'{icfi lorobenzidine
Bero(a) Anthracene
Bisp€thylheryl) Phthalate
Chrpene
Dln4ctyl Phthalate
Berw (b and k) Fluoranthenes
Berno (a) Pyrene
Indem (1,2,3-cd) Pyrene
Dibenzo (a,h) Anthracene
Bero (g,h,i) Perylene

20
2

20
20
2
2
2
2
2
2

20
2

20
20
2
2

20
2
2
2
2
2
2
2
2
2
2
2

1 0
1 0
1 0
1 0
1 0
1 0

7440 Lincoln Way, Garden Grove, CA 92641-1432 . TEL: (714) 895-5494 . FAX: (714) 89+7501
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ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page 2 of I

Report for sample number 044$96 (Hunters PoinUDry Dock 4 l.mtion #2). All concentrations are reported in
mg/kg (ppm). ND denotes not detected at indicated reportable lin*. Each sample was received in a drf,led state,
intact, and with chain-of-custody aftached.

u2t27t96
03/01/96
03/10/96
ffi/13/96

9&03-001
EPA 82708

Analyte

N-Nitrosodimethylamine
Aniline
Phenol
Bis(2-Chloroethyl) Ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
BenzylAlcohol
'l ,2-Dichlorobenzene
2-Methylphenol
Bis(2-Chloroisopropyl) Ether
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
lsophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis(2-Chloroethoxy) Methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlororyclopentadiene
2,4,STrichlorophenol
2,4, S-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

Reportable
Conc Limit

o.2
o.2
0.2
o.2
o.2
0.2
o.2
2
0.2
o.2
0.2
0.2
2
o.2
o.2
0.2
0.2
0.2
2
0.2
o.2
0.2
0.2
0.2
0.2
0.2
o.2
o.2
0.2
0.2
0.2
2
0.2
0.2

ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Analvte

3-Nitromiline
Acen4lfhene
2,4-Dir*ophenol
z$-Nitropftenol
Dibendran
2,4-Dirlrotoluene
2.6-Dirlrotoluene
Diethy$ftthalate
4-ChlsWhenyl-Phenyl Ether
Fluorec
4-Nitrsriline
Azobemene
4,6-Dirlfo-z-Melhyl phenol
N-N itrcodiphenylamine
4-Bronryhenyl-Phenyl Ether
Hexadfrrobenzene
Pentacl{orophenol
Phenardrrene
Anthracene
Di-n-B6ylphthalate
Fluorar*rene
Benzifrre
Pyrene
Butylbenzylphthalate
3, 3'-Dkl*orobenzid ine
Benzo (a) Anthracene
Bis(2-fuheryl) Phthalate
Chryser:
Di-n-Oclyl Phthalate
Benzo (band k) Fluoranthenes
Benzo {a} Pyrene
Indeno (1,2,3-cd) Pyrene
Dibena (a,h) Anthracene
Benzo@h,i) Perylene

Conc

ND
0.5

ND
ND

0.3
ND
ND
ND
ND

0.4
ND
ND
ND
ND
ND
ND
ND

2.2
0.5

ND
2.8

ND
2.1
o.7

ND
1 . 0
2.9
1 . 2

ND
ND

1 . 0
ND
ND
ND

Reportable
Limit

2
0.2
2
2
0.2
0.2
0.2
0.2
0.2
0.2
2
0.2
2
2
0.2
0.2
2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
1 .0
1 . 0
1 . 0
1 .0
1 .0
1 .0

7440 Lincoln Way, Garden Grove, CA 92641-14{12 . TEL: (714) 895-5494 . FAX: F1a) 89+7501
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Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed;
Work Order No.:
Method:
Page 3 of 9

Report for sample number 02146-96 (Hunters PoinUDry Dock 4 Location #3). All concentrations are reported in
mg/kg (ppm). ND denotes nol detecied at indicated reportable limit. Each sample was received in a cfrilled state,
intact. and with chain-of-custodv attached.

02t27 t96
03/01/96
03/10/96
03/13/96

96-03-001
EPA 82708

Reportable
Conc Limit

Reportable
Limit

2
0.2
2
2
0.2
0.2
0.2
0.2
0.2
o.2
2
0.2
2
2
0.2
0.2
2
0.2
0.2
0.2
o.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
1 . 0
1 .0
1 .0
1 . 0
1 . 0
1 . 0

Analvte

N-Nitrosodimethylamine
Aniline
Phenol
Bis(2-Chloroethyl) Ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
BenzylAlcohol
1 ,2-Dichlorobenzene
2-Methylphenol
Bis(2-Chloroisopropyl) Ethei
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
lsophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis(2-Chloroethoxy) Methane
2,4-Dichlorophenol
1,2.4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4, 5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.6
ND
ND
ND

2.0
ND
ND
ND
ND
ND

0.5
ND

0.2
0.2
0.2
0.2
a.2
0.2
0.2
2
0.2
a.2
o.2
o.2
2
0.2
0.2
o.2
0.2
0.2
2
0.2
0.2
0.2
o.2
0.2
0.2
0.2
o.2
0.2
o.2
0.2
0.2
2
0.2
0.2

AnaMe Conc

3-Nifroaniline ND
Acenaphthene 0.4
2,4-f,Fnitrophenol ND
4-Nitr@henol ND
Dibenaofuran 0.2
2.4-Btnitrotoluene ND
2.O-Dinitrotoluene ND
Diethylphthalate ND
4-Chlorophenyl-PhenylEther ND
Fluorcne 0.4
4-Niboaniline ND
Azobenzene ND
4,6-D{nitro-2-Methylphenol ND
N-Nitosodiphenylamine ND
4-Bromophenyl-PhenylEther ND
Hexacfilorobenzene ND
Pentuhlorophenol ND
Phenarthrene 2.1
Anthracene 0.6
Di-n-Butylphthalate ND
Fluoranthene 1.9
Benzkline ND
Pyrene 1.6
Butylbenzylphthalate ND
3,3'-D&filorobenzidine ND
Benzo (a) Anthracene 0.7
Bis(2€thylhexyl) Phthalate 3.4
Chrysene 0.9
Di-n{ctylPhthalate ND
Bemo (b and k) Fluoranthenes ND
Benzo (a) Pyrene ND
lndenc(1,2,3-cd) Pyrene ND
Dibemo (a,h) Anthracene ND
Benzo (g,h,i) Perylene ND

7zM0 Lincoln Way, Garden Grove,CA 92641-1432 . TEL: (714) 895-5494 . FAX: (714) 89+7501
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ANALYTICAL REPORTaboratories, lnc.

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed'.
Work Order No.:
Method:
Page 4 of 9

Report for sample number 0447-96 (Hunters PoinUDry Dock 4 Location # ). All concentrations are reported in
mg/kg (ppm). ND denotes not detected at indicated reportable limit. Each sample was received in a cfiilled state,
intact, and with chain-of-custody attached.

gu27t96
03/01/96
03/10/96
03/13/96

96-03-001
EPA 82708

Analvte

N-N itrosodimethylamine
Aniline
Phenol
Bis(2-Chloroethyl) Ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
BenzylAlcohol
1.2-Dichlorobenzene
2-Methylphenol
Bis(2-Chloroisopropyl) Ether'
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
lsophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis(2-Chloroethoxy) Methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,S-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

Reportable
Conc Limit

0.2
0.2
o.2
0.2
0.2
0.2
0.2
2
0.2
0.2
o.2
0.2
2
0.2
0.2
0.2
0.2
0.2
2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
2
a.2
0.2

Analvte

3-Nitroaniline
Acenaphthene
2,zl-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
2,6-Dinitrdoluene
Diethylphthalate
4-Chlorophenyl-Phenyl Ether
Fluorene
4-Nitroanlline
Azobenzene
4,6-Dinitro-2-Methylph enol
N-Nitrosodiphenylam i ne
4-Bromophenyl-Phenyl Ether
Hexachlorobenzene
Pentadrlorophenol
Phenanlhrene
Anthracene
Di-n-Butyhhthalate
Fluoranthene
Benzidine
Pyrene
Butylbenzylphthalate
3, 3'-Dichlombenzid i ne
Benzo (a) Anthracene
Bis(2-Etlry4heryf Phthalate
Chrysene
Di-n€ctyl Phthalate
Benzo (b ard k) Fluoranthenes
Benzo (a) Pyrene
Indeno (1p'3-cO1 Pyrene
Dibeuo (g,h) Anthracene
Benzo (gJq0 Perylene

Reportable
Conc Limit

N D 2
ND O.2
N D 2
N D z
ND A.2
ND ' 0.2
ND :,. O.2
ND , 0.2
ND ,, 0.2
ND 0.2
N D 2
ND O.2
N D 2
N D 2
ND 0.2
ND 0.2
N D 2

1.2  0 .2
ND 0 ,2
ND 0.2

1 .0  0 .2
ND A.2

0.8 0.2
1.4 0.2

ND 0.2
0.4 4.2
3.4 0.2
0.5 0.2

ND 1.0
N D  1 . 0
ND 1 .0
ND 1 .0
ND 1 .0
ND 1.0

ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.7
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

7440 Lincoln Way, Garden Grove, CA 92641-14ii2 ' TEL: (714) 895'5494 r FAX: (714189+7501
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Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Buifding 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page 5 of 9

0u27t96
03/01/96
03/10/96
03/13/96

96-03-001
EPA 82708

Analvte

N-N itrosodimethylamine
Aniline
Phenol
Bis(2-Chloroethyl) Ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene i
BenzylAlcohol
1 ,2-Dichlorobenzene
2-Methylphenol
Bis(2-Chtoroisopropyl) Ether
4-Methylphenol
N-N itroso-di-n-propylami ne
Hexachloroethane
Nitrobenzene
lsophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis(2-Chloroethoxy) Methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Ghloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlororyclopentadiene
2,4,6-Trichlorophenol
2,4,S-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

Reportable
Conc Limit Andvte

3-l,llhaniline
Aeraphthene
2,4.Dinitrophenol
4.tdbophenol
Dibenzofuran
2,4-Dinitrotoluene
2,SDinitrotoluene
Dieftylphthalate
44ftlorophenyl-Phenyl Ether
Fluprene
4-Nkoaniline
Azobenzene
4,6{}initro-2-Methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-Phenyl Ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anlhracene
Di-r}'Butylphthalate
Flmranthene
Berizidine
Pyrene
Buty{benzylphthalate
3.SSichlorobenzidine
Bemo (a) Anthracene
Bis{2€lhylheryl) Phthalate
Ghrysene
Di{€ctyl Phthalate
Beco (b and k) Fluoranthenes
Bemo (a) Pyrene
Indem (1,2,3-cd) Pyrene
Dibeso (a,h) Anthracene
Beruo (g,h,i) Perylene

Report for sample number 0448-96 (Hunters PoinUDry Dock 4 Location #5). All concentrations are reported in
mg/kg (ppm). ND denotes not detected at indicated reportable limit. Each sample was received in a chilled state,
intact, and with chain-of-custody attached.

Reportable
Limit

2
0.2
2
2
o.2
o.2
o.2
4.2
0.2
0.2
2
0.2
2
2
0.2
0.2
2
0.2
0.2
0.2
0.2
0.2
0.2
o.2
o.2
0.2
0.2
0.2
1 .0
1 .0
1 .0
1 . 0
1 . 0
1 . 0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.6
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.2
4.2
0.2
0.2
0.2
0.2
0.2
2
0.2
0.2

. o . 2
0.2
2
0.2
0.2
0.2
0.2
0.2
2
0.2
0.2
0.2
0.2
0.2
a.2
0.2
0.2
0.2
o.2
0.2
o.2
2
0.2
0.2

Conc

ND
0.4

ND
ND
,,4.2

ND
ND
rio
r{p

0.4
ND
ND
ND
ND
ND
ND
ND

2.2
0.5

ND
2.0

ND
1.6

..o'3
ND

o.7
12.4
0.9

ND
ND
ND
ND
ND.ND

T440LincolnWay,GardenGrove, CA92il1-1432 . TEL:(714)895-5494 . FAX: (714)89+7501
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Laboratories, Inc. ANALYTICAL REPORT
nvironmental

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page 6 of 9

42t27t96
03/01/96
03/10/96
03/13/96

s-03-001
EPA 82708

Analvte

N-Nitrosodimethylamine
Aniline
Phenol
Bis(2-Chloroethyl) Ether
2-Chlorophenol
1,3-Dichlorobenzene
1.4-Dichlorobenzene
BenzylAlcohol
1.2-Dichlorobeinzene
2-Methylphenol
Bis(2-Chloroisopropyl) Ethef
4-Methylphenol
N-Nitroso-di-n-propylami ne
Hexachloroethane
Nitrobenzene
lsophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis(2-Chloroethoxy) Methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentad iene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

Reportable
Conc Limit Andvte

3-l,lilnoaniline
Acanaphthene
2,4{inibophenol
4-l$Eophenol
Dibenzofuran
2,4{}inibotoluene
2,6{initnotoluene
Die$rylphthalate
4-Cldorophenyl-Phenyl Ether
Fluaene
4-Mroaniline
Azdenzene
4,minitro-2-Methylphenol
N-lfrosodiphenylamine
4-Blunophenyl-Phenyl Ether
Herachlorobenzene
Pentachlorophenol
Phenanthrene
Anllracene
DL+Eutylphthalate
Fhmanthene
Beruidine
Pyrwe
Butyhenzylphthalate
3,3€ichlorobenzidine
Beruo (a) Anthracene
Bisfr€thylheryl) Phthalate
Chrysene
Di-n€ctyl Phthalate
Berm (b and k) Fluoranthenes
Berco (a) Pyrene
lndgp (1,2,3-cd) Pyrene
Dibenzo (a,h) Anthracene
Benao (g,h,i) Perylene

Report for sample number 0449-96 (Hunters PoinUDry Dock il Location #6). All concentrations are reported in
mg/kg (ppm). ND denotes not detected at indicated reportable hril Each sample was received in a cfif,led state,
intact, and with chain-of-custody attached.

Reportable
Limit

2
0.2
2
2
0.2
4.2
0.2
0.2
0.2
0.2
2
0.2
2
2
0.2
o.2
2
0.2
o.2
0.2
0.2
0.2
0.2
0.2
0.2
o.2
0.2
o.2
1.0
1 . 0
1 . 0
1 . 0
1 . 0
1 . 0

ND
ND
ND
ND
ND
ND
ND
NQ
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1 . 2
ND
ND
ND

0.4
ND
ND
ND
ND
ND
ND
ND

0.2
0.2
o.2
0.2
0.2
0.2
0.2
2
0.2
o.2
0.2
0.2
2
0.2
0.2
0.2
0.2
0.2
2
0.2
0.2
0.2
0.2
0.2
0.2
o.2
0.2
o.2
0.2
0.2
0.2
2
0.2
0.2

Conc

ND
0.4

ND
ND

0.2
ND
ND

0.3
ND

0.5
ND
ND
ND
ND
ND
ND
ND

5 . 1

0.8
ND

3.6
ND

3.5
0.4

ND
1 . 7
5.5
2.0

ND
1 . 6
1 . 7

ND
ND
ND

72140 Lincoln Way, Garden Grove, CA 92641-1€2 ' TEL: (714) 895-5494 . FAX: (714) 89+7501



__:

lalscience
- -- ^"'-^-l' l€lltdt
v  - l rv r t l r r r ,

=

Taboratories, Inc.

f,lr
IffiEffiI

ANALYTICAL REPORT
t

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Buifding 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:
Method:
Page 7 of 9

aa27t96
03/01/96
03/10/96
03/13/96

96-03-001
EPA 82708

Report for sample number 0450-96 (Hunters PoinUDry Dock 4 t-ocation #7). All concentrations are reported in
mg/kg (ppm). ND denotes not delected at indicated reportable krit. Each sample was received in a tfiilled state,
intact, and with chain-of-custody attached.

Reportable
Conc Limit

Reportable
Limit

0.2
1 .0
1 .0
1 .0
1 .0
1 . 0
1 .0

Analvte

N-Nitrosodimethylamine
Aniline
Phenol
Bis(2-Chloroethyl) Ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1.4-Dichlorobenzene
BenzylAlcohol
1 ,2-Dichlorobenzene
2-Methylphenol
Bis(2-Chloroisopropyl) Ethef
4-Methylphenot
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
lsophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis(2-Chloroethoxy) Methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Ch loro-3-Methylphenol
2-Methylnaphthalene
H exachlororydopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.3
ND
ND
ND
ND

0.2
0.2
0.2
0.2
0.2
0.2
o.2
2
0.2
o.2
0.2
0.2
2
0.2
0.2
0.2
0.2
0.2
2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Andft

3-t$uaniline
Acersphthene
2,4{Fnitrcphenol
4-l*ophenol
Diberzofuran
2.4{britrotoluene;
2.Slkritrotoluene
Didrytphthalate
4-Cl$rophenyl-Phenyl Ether
Flu*ene
4-lffoaniline
Azdenzene
4,6{hitro-2-Methylphenol
N-tftsodiphenylamine
4-Bornophenyl-Phenyl Ether
Hedrlorobenzene
Pedachlorophenol
Phemnthrene
Antlracene
DLr*Eutylphthalate
Fluqanthene
Bereiline
Pyrme
ButyGenrylphthalate
3.3'{Hrlorobenzidine
Beruo (a) Anthracene
Bis{2€thylheryl) Phthalate
Chrpne
Di-n{rctyl Phthalate
Beeo S and k) Fluoranthenes
Berm(a) Pyrene
lndem (1,2,3-cd) Pyrene
Dibemo (a,h) Anthracene
Berm(g,h,i) Perylene

2
0.2
2
2
o.2
0.2
0.2
0.2
0.2
o.2
2
0.2
2
2
o.2
o.2
2
0.2
0.2
0.2
o-2
0.2
0.2
0.2
a.2
o.2
o.2

Conc

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.8
ND
ND

1 . 0
ND

1 . 3
ND
ND

0.4
10.7
0.4

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

0.2
0.2
0.2
0.2
2
0.2
0.2

7440 Lincof n Way, Garden Grove, CA 92641-1432r TEL: (714) 895-5494 . FAX: (71a) 89+7s01
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Laboratories, lnc. ANALYTICAL REPORT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Building 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date'Analyzed:
Work Order No.:
Method:
Page I of 9

Report for sample number 0451-96 (Hunters PoinUDry Dock 4 Location #8). All concentrations are reported in
mg/kg (ppm). ND denotes not detecled at indicated reportable limil Each sample was received in a ctrilled state,
intact, and with chain-of-custody attached.

02t27t96
03/01/96
03/10/96
03/13/96

96-03-001
EPA 82708

Analvte

N-Nitrosodimethylamine
Aniline
Phenol
Bis(2-Chloroethyl) Ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
BenzylAlcohol
1,2-Dichlorobenzene
2-Methylphenol
Bis(2-Chloroisopropyl) Ether'
4-Methylphenol
N-N itroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
lsophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis(2-Chloroethoxy) Methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naohthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Melhylphenol
2-Methylnaphthalene
Hexachlororyclopentad iene
2,4,6-Trichlorophenol
2,4,S-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

Reportable
Conc Limit Conc

ND
0.2

ND
ND
ND
ND
ND
ND
ND

0.3
ND
ND
ND
ND
ND
ND
ND

2.1
0.4

ND
2.0

ND
1 . 8
0.8

ND
0.7
2.O
0.9

ND
ND
ND
ND
ND
ND

Reportable
Limit

2
0.2
2
2
0.2
4.2
0.2
0.2
o.2
o.2
2
o.2
2
2
0.2
0.2
2
0.2
0.2
0.2
0.2
0.2
0.2
o.2
0.2
0.2
o.2
0.2
1 .0
.1.0

1 . 0
1 . 0
1 . 0
1 . 0

ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND
ND

0.4
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.5
ND
ND
ND

0.2
ND
ND
ND
ND
ND
ND
ND

0.2
0.2
0.2
0.2
0.2
0.2
0.2
2
0.2
o.2
0.2
o.2
2
0.2
0.2
0.2
0.2
0.2
2
0.2
0.2
0.2
0.2
0.2
0.2
o.2
0.2
0.2
0.2
0.2
o.2
2
0.2
0.2

Analvte

3-Nitroardine
AcenaS#rene
2,4-Dini[ophenol
4-Nitrophenol
Dibenzofiran
2.4-Dinibotoluene
2,SDiniffioluene
Diethylffialate
4-Chlorophenyl-Phenyl Ether
Fluorene
4-Nitroa*line
Azobenzene
4,6-Dinitro-2-Methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-Phenyl Ether
Hexachhrobenzene
Pentactdorophenol
Phenanllrene
Anthraerc
Di-n-Bdylphthalate
Fluoranlhene
Benzidim
Pyrene
Buglberzylphthalate
3,3'-Dictdorobenzid ine
Benzo {a} Anthracene
Bis(2-Efirylheryf Phthalate
Chryseoe
Di-n-Ogf Phthalate
Benzo (band k) Fluoranthenes
Benzo (a) Fyrene
Indeno {1,2,3-cd) Pyrene
Dibenzo (a,h) Anthracene
Benzo (glh,i) Perylene

7440 Lincoln Way, Garden Grove,cA 92641-1492. TEL: (714) 895-5494 . FAX: (71a) 89+7501
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fu aboratories, lnc. ANALYTICAL REFC}RT

Mare lsland Naval Shipyard
Code 106.14, Stop T-56
Buifding 1345
Vallejo, CA 94592-5100

Attn: Russ Finlinson
RE: Contract No. N00244-96-D-2009

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:.
Work Order No..
Method:
Page 9 of 9

Report for sample number Method Blank. Altconcentrations are rcgorted in mg/kg (ppm). ND denotes rd detected
at indicated reportable limit. Each sample was received in a chilledstate, inlact, and with chain-of-custody attached.

0?/27t96
03/01/96
03/10/96
au1a96

96-03-001
EPA 82708

Analvte

N-Nitrosodimethylamine
Aniline
Phenol
Bis(2-Chloroethyl) Ether
2-Chlorophenol
1.3-Dichlorobenzene
1.4-Dichlorobenzene
BenzylAlcohol
1 ,2-Dichlorobenzene
2-Methylphenol
Bis(2-Chloroisopropyl) Ether
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
lsophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis(2-Chloroethoxy) Methane
2,4-Dichtorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline

6Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,S-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

Reviewed and Approved

Reportable
Conc Limit Analvle

3-Nitreniline
Acenryfithene
2,4-Didtrophenol
4-Nitrghenol
Diberzsfuran
2,4-Dlilrotoluene
2,6-D!*trotoluene
Diethyphthalate
4-Chlmphenyl-Phenyl Ether
Fluorqp
4-Nitrmniline
Azobenzene
4, 6-Didlro-2-Methyl p henol
N-Nitrwodiphenylamine
4-Bromphenyl-Phenyl Ether
Hexadrlorobenzene
Pentacfilorophenol
Phenanthrene
Anthrrene
Di-n-tutylphthalate
Fluorr*hene
Benzi&p
Pyrerr
Butylbmzylphthalate
3,3'-Dihlorobenzidine
Benzo (a) Anthracene
Bis(2€Frylhexyl) Phthalate
Chrysene
Di-n-Gciyl Phthalate
Benzolp and k) Fluoranthenes
Benzo(a) Pyrene
Indenofl ,2,3-cd) Pyrene
Dibena (a,h) Anthracene
Benzo(g,h,i) Perylene

Reportable
Conc Umit

2
0.2
2
2
0.2
0.2
0.2
0.2
o.2
4.2
2
o.2
2
2
0.2
o.2
2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0,2
0.2
1 . 0
1 . 0
1 .0
1 .0
1 . 0
1 .0

ND
ND
ND
ND
ND
ND
ND
ND
NQ
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.2
0.2
0.2
o.2
0.2
0.2
0.2
2
0.2
0.2
0.2
0.2
2
0.2
0.2
0.2
0.2
0.2
2
0.2
0.2
0.2
o.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
2
0.2
0.2

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
17.8

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

on o32lt1996

Deliverables Manager

7440 Lincofn Way, Garden Grove, CA92U1:i432 . TEL: (714) 895-5494 o FAX: (714189+7501
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Inc.
QUALITY ASSURANCE SUMMARY

Method EPA 82708

Mare lsland Naval Shipyard
Page 1 of 1

Work Order No.:
Date Analyzed:

96-03-001
03/13/96

Matrix Spike/Matrix Spike Duplicate
Sample Spiked: 96-03-056-1

Analvte

Phenol 71
2-Chlorophenol 67
1,4-Dichlorobenzene 67
N-Nitrosodi-n-propylamine 87
1,2,4-Trichlorobenzene 68
Acenaphthene 70
Z,4-Dinitrotoluene 58

MS%REC MSD%REC

70
67
62
85
66
68
58

Control
Limits

20 - 120
23 - 134
20 - 124
D - 2 3 0
44 - 142
47 - 145
39 - 139

%RPD

0
0
7
4
I

J

3
1

Control
Limits

0 -42
0 - 4 0
0 -28
0 - 3 8
0 - 2 8
0 - 3 1
0 - 3 8

Surrogate Recoveries (in %)

Samole Number

0444-96
0445-96
0446-96
0447-96
0448-96
0449-96
0450-96
0451-96
Method Blank

Surrooate Compound

Sl > 2-Fluorophenol
52 > Phenol-d6
53 > Nitrobenzened5
54 > 2-Fluorobiphenyl
SS > 2,4,6-Tribromophenol
56 > p-Terphenyl-d14

Reviewed and approved:

s6

94
72
81
79
od
7A

94
80
64

s5

1'11
76
88
83
74
81
83
81
73

S4

98
73
93
59
57
62
89
80
83

S3

82
79
86
84
74
81
85
80
73

s2

86
89
101
99
85
90
97
91
86

S1

90
81
92
86
73
78
87
80
78

Water %REC
Acceotable Limits

21 - 100
1 0 -  9 4
35  -  114
43  -  116
10 -  123
33 - 141

Soil%REC
Acceotable Limits

25 -121
24 - 113
23 - 120
3 0 - 1 1 5
19  - ' t 22
18  -  137

on 6r|/JU199-6

72140 Lincofn Way, Garden Grove, CA92641-1432 . TEL: (714) 895-5494 e FAX: (714)89+7501
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Work Order No.:
Date Analyzed:

96-03-001
03,X)8/96

OEgvironmental
/aboratories, lnc.

QUALITY ASSURANCE SUMMARY
Method EPA 82408

Mare lsland Naval Shipyard
Page 1 of 1

Blank Spike/Blank Spike Duplicate
Sample Spiked: Method Blank

Analvte

Benzene
Chlorobenzene
Toluene
1 .1-Dichloroethene
Trichloroethene

BS%REC

102
100
100
99
104

BSD%REC
Control
Limits

37 -  151
37 - 160
47 - 150
D -234
71 - 157

%RPD

3
0
0
4
5

Control
ti-imits

a -25
0 - 2 5
0 - 2 5
0 - 2 5
0 - 2 5

oo

100
100
103
99

Surrogate Recoveries (in %)

S1

108
1 1 3
109
94
106
114
111
107
108

s2

107
101
114
99
1 1 6
111
111
112
105

Water %REC
Acceptable Limits

76 - 114
88  -  110
8 6 -  1 1 5

Soil%REC
Acceotabb Limits

70- 121
87 - 117
74- 121

s3

98
93
B9
oo
89
87
87
85
94

O 
Sample Number

0444-96
0445-96
0446-96
0447-96
0448-96
0449-96
0450-96
0451 -96
Method Blank

Surrqoate Compound

51 > 1,2-Dichloroethane-d4
52 > Toluene-d8
S3 > 1,4-Bromofluorobenzene

Reviewed and approved: on (DJj3.;,1996

Deliverables Manager

7440 Lincoln Way, Garden Grove, CA 92U1-1432 . TEL:(714) 895-5494 o FAX: (7141 89+7501
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3.J

SHALL BE ALLOWED TO ct,RE FOR A MINIIVTI'M OF 2E
SHORT TERM EXPOSURETO SEAWATER (3 DAYS) ET,iD+r

E}TD OF TI{ETUNNEL
I  

-  
'  v ' t ' ! - -

I
H *9gH$-o: T{E coxcRErE p-uMHNc srlall BE MoNrroRED rRoMI'T#ffii,ffitI

AFTER OF THE TT,'NNEL SEALING, TI{E DRAINTRENCTI SHALLBE ro rNstrRE A SOUNDBOr{DING suRFAcgAND
DOWELED TO STRUCTUR,AT B.ITBGRETY.

THEDRAIN SHALL BE TILLED WIIH CONCREIE A}ID SCREEDEDFLUSTi wlm rp rorrona oF nE DRY-mcK-
l

** T.[9IT{Y$ED^SHAIT BE A PROPH.LY PROPOR.TIONED MDTruRE#,?;ffim;;
 t -V f ! }F^  r *  a r l -AGGREGATE w/C RATTO NOT TO E)(CEED O.5O . CONCRETE UigN rOEILL DRAIN SHALL TIAVEA MINIMUM 2t DAY COMPRESSII,E
STRENGTIT OT PSI. TT.]NNEL NLLINGCONCRSIE SHALL TTAYEAMINIrr,fuIu 2r D4ycotupRE$SIVE STREN6m OF 1500 p$.

ALL
DA:TS PRIOR
DAYS PRIOR E)(IEIIIDED EIDOSLTRE ro SsAwaTErt.
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i

d
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E9TII'IATE DE5CR IPTION
SAN FRA!{CISCO BAY

Sh€ET
DF-f, I

!

:

I tos oRDER hro. REAUEST NO.

I

GEIIERAL DESCRIPTIOH {itF HORKI

i
Drv dock S4. tunnql eeal ing E€eFe.
l .  I n s t a l l  o u t f a l I  f o r m s .
?. Pttcp concrete {hrough drain ooenings.
i ,  Hydroblast col ]ect ion trench.
4 .  I n s t a I l  t r e n c n  l c o u e l s .
5 .  F i l l  and  screed tnench.

I

SPECIAL CONDITIBI€=

PR€PARED BY;

I ITH THE
COhCUR HIT

I:EFIl.lEDAFOVE. AN

t

DESCRIPTICH OF UORH AND SPECIAL
THE SEIiJERAL DESCRIPTICIN BF THE IdORK

AT.I€I.IDt,IENT REGUEST Ig AITACHED.

DATE:

CONDITI0I{ti AS DEF]}-IED ABOUE-,
ATA SPECIAL CONDITIOT{S AS

DATET

-i I I CBI'ICUR
( i r D 0  l { l r

TIEDJE.  D

}STDNER SIETIfITURE:

SttEET ? of -
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ESTIT'IAfE SHEET
SAN FRAilCI9CB BAY

- fo!1ER:

I

REF. I  "1OB
PHASE

1 RENTAL
ENTER MJI{BER

1 I$ISTALL 4'DIA

PR
t

I

I {
t

cF-rl JOB 0RDER t\0- i
I

I
REOU€gT hA.

19200

L6718

6?3:

f ITLET TEST

FUI'JP TQUCK
HOURS REOUIRED

FBRI'IS FOR DRAIN PIPE

I
1 6 4

l * o

t000
LF

zoo0
LF

702-7
o0

245 .0
00

te?00

540

q0000

t
I

o l
I
I
t

so s/F I

n.\ |
I
I

i
283.r  |  524
0 0 t

I

nco05

Irc00t

v
.4

I
I

T CLEAN AND PREdARE TREhICH FOR COhICftETE
I
t
I
I
I

1 POUR 1.000 L/q PEft DRAIN Lil.E 4e" HIGH
usE pREnIxED C{},ERETE & puflp, 2So yDs
PER LII€- 6 FIAI.I SCREH X 4 DAYS=192 HR

I

I
1 F0UR AilD FINIqH CotrcRETE TREMH g. THICK
30r HIDE usq p4EltIxED cotf,RETE & FuIp

so0
YD

59r.3

!4Q72

10146

5407?

?BLS6

u/r'l I rzc

1 ColtE DRILL gAgED 0N A sr'tl thl- !l0LE
2 IH. DEEP I!.ELIUDES I'toVIhS EEUIP -
ON 18 IN. CENTHRS

ai{006 ? ENUIROhII{EhITAL IEiEII.IEER PREPARE
PERIIIT APPLICAIIOT{S/JOB 9AFETY FLAN(JHA}
Ah{D ADllINISTRATE

P A 6 E  S U B T O T A L S 2958, O

T l I . I A T E T O T A L S

6000
EA

; 1 7 $ . ?
o0
:

I  334.6
o0

850.0
qH

'7AO6e

EA

r4478 14474

2Q269

t{?aos

7?064 i r;Orqr I zeeaoe

E9TTIIATE.TBTEL 2q9?O5

r70t4t

C O N T I N G E N C Y 0 i
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fSTTFIAT€ ThTORNATION
,gAN FRAIIICISCo BAY

It
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FUNDFhTG DATA SHEET
110r4rcF-e {{-86)

!

1.FF.I
l e

SRDER l"ll-

fART I ESTII'IATE I TION AhID FUNDING REOUIREI'IENTS.

5. CUSTOI'IER: 6. TIT!-EI TEST

txl cusTorER nuST REII'IBuRSE FrrtD FoR PRE-DETEnTIHED RATE EhlGIttEERIhlG.
{ } cUsToI{ER I{UST REdNBURSE PUC FOR STUDY/PLAI$II.S COSTS ESTITIATED AT

UORKSCENTEP.

FEE
*

T } SCOFII.E ESTTITATE
{.x} FUNDABLE. tx}

3- FUNDINB REEUIFEI'IENTS.

t )  2273 P.0. I l ' l  THE

.i } 2276 IN THE

{ } OTT{ER IN THE

9- $IGiIATURET

FUBLIC HOR

Y
FIXED PRICE, T } OFFERED COST REITIBURSABLE- UALI.D UNTIL OJ/I6/93

{  }  2 2 7 5  E . 4 . 0 -  r N Ar{ouhn 0F --"E

FOR

FDR

FOR

FOR

F  , , " , - . . - , . $

0 F . . , . , , - . . 3

CENTER....ATTN: COFUTIRIIILER

IC.DATE:

BY THE ATTACHID FU}OThIS DOCUilENT.rl ] FUNDS
MJT{BER

IN THE 0 F s FORgARDEO
TOTAL OF ?

FIXED PfttC€ OFFER

FCIR

tj, YEs r{t PROCEED TIITH

T3" SIENATURE: 13- AC€ SrghlATURE

PART II  FRODUCTIBN 0UNTII ' IC Df iTA (conpleted bv FHC conptrol ler) '

14. .1OB ORDER I-!jNBERS gtl0uNT c0ilnENTs

A

]

15. SI6t#lrURE:

CONNENTS.



COST ESTIMATE FOR ALTERNATIVE #2

A - 1 0
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nu llNullcr nI '.ror.lcs

Dlntr r !EEOm uuHcstrdf $NDE n4unEcltllg.
5. CUttOqil un t!g! 6r I[[rSr nl|rwg m D {1 f,oDr
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--
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N. trnDEE rryrnlGru. i

v6rw D.o. !f, sG ra# .. . . .g-, SlLl ^ \o g
| | azTa !.1.0. !t og X#nlQF ..,g

9. SICSITET

lt, ![9r lnw ffiilg nre ..xllBfr megclE

l m E ! r
m@

|  |  ntc DI tE i louDt! g 1,..{., , . , .1_ ttn
t l gm gilqT mlr c ..J,.....g_._,f,

TE@ EfO OI'IE r@,ED l w { } F mtEma
8r 88lffithEr

rln8tl EDDlrturlffitrmll (oq1s66 !I m oq'tnlilcrl.
,4. ituS aB ruoE8 crnEm (oqo

!I SEffiIREI

olfG*lB.

ru Se. . . tJ"  -  Q.o. r , .
rtR

[0off81

ryqnDP.il E rtrDct@ ntrmF
[UDf. 03 0

RETURN TO
ENVIRONMENTAL

GROUP CODE-
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rrltr plrnr
uolk.
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OonAfntr f.ilElrry oC
thr rlgg.rr d cin r
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lil[ 1 0E
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3 0ta5000gll.€2.

E dtth rd Plan ril etab Drfte p|c to thr &ut d
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entcf Flst, q
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tb. n|trt r| Fl!t, dry cod3 a, $trstotr
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rD.l q|drut rlt& [r'.
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rrpq Fnlnrdr rud a !r. dli.-6 i tr. ati'I o( thr dr1, t563.
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a glro .!Fr€Dtrt Iy rn ts Et r.c,Hon to b.
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I
I

t !Ct$g

ndn*al,l rtrrl slrut dru
rE r stE twj tttal.Dagt bl.l.
UIl"€r rt tlhr dt o( tb. rFEt rhltt.

tllr uo€u* b trsun
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rd Ff! CUrh U trcqr! tlo erlt, Ctrt ril
EB_IE U ffi q! (2 tt. lLt.-ilril ril ffi,

cll|ld. I
I

9nlill ttrs.tnrcR qtctc
Or1lrtaf tdth €uur. nry

GFgmff bldtry trnr (80 *bLo rer{llEo er$ tlFrlqg .GBllry Eral.
Hm rryUw or ror4
Erle dnlld ad rold
nrcn/1ltp rryIfll rir'.

n$r drHrr ld stc brrrlrd b r gmqrc€ntrgt s6r 0!0 to hftrr
Ct*onf tlctllty.
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